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THE AMERICAN VETERINARY SOCIETIES. 


On the whole, the last meeting of the two closely affiliated 
Societies (the American Veterinary Medical Association and the 
Association of Veterinary Faculties and Examination Boards of 
North America) was an epoch-making convention. In numbers 
and enthusiasm it surpassed all preceding conventions of the 
veterinary profession in America. The dominant note of the 
convention, which served to set it apart from all its predecessors, 
was the sentiment in favour of higher, better, and more efficient 
veterinary education. In the past, one of the great impediments 
to advancement of veterinary education in America has been 


a disinclination to frankly and forcibly admit the real state of our 
profession, but no such charge can be urged against the Kansas 
City meeting. In the papers of Pearson, Law, Hughes and 
Williams, the inadequacy of the matriculation requirements, the 
College equipments, faculties and curricula were freely admitted, 
and constituted a basis for consideration of the advances to be 


desired. 

The discussions of these and other papers and reports, wher- 
ever they affected veterinary education, were remarkable for the 
uniformly high sentiments in favour of very distinct and prompt 
advancements in veterinary education and practice. During the 
entire convention there was not heard on the floor of the conven- 
tion a dissenting voice towards marked and important reforms. 
While it may be said that the convention adjourned without 
taking any radical action in reference to the proposed reforms, 
the sentiments were so strong and universal that great good must 
inevitably follow, including at an early date some definite official 
action of the American Veterinary Medical Association by which 
pressure will be brought to bear upon the colleges in favour of 
higher and better ideals, and lead all friends of higher veterinary 
education to look forward to the next meeting of the Association 
with definite interest and hope. 
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Original Articles. 


ABNORMALITY OF THE FLEXOR METATARSI OF A 
HORSE. 


BY J. F. CRAIG, M.A., M.R.€.V.S., PROFESSOR OF ANATOMY IN THE R.V.C.I., DUBLIN. 


THE accompanying sketch was taken from the off-hind limb of 


an aged brown gelding, about 15°2 hands high, a dissection subject. 


The abnormality consists of a strong fibrous band about # in. broad, 
which is detached from the bifurcating tendon of the fleshy portion of 





ANTERIOR VIEW OF PorTION OF HorsE’s OFF-HIND Lims (Hock, &C.). 
(1) Tendinous portion of flexor metatarsi ; (2) fleshy portion of the same muscle ; 


(3) cunean tendon; (4) tendon (the abnormality) passing from the fleshy portion of the 
flexor metatarsi to the extensor pedis ; (5) extensor pedis ; (6) peroneus tendon. 


the flexor metatarsi, and descends on the metatarsus along the inner 
side of the extensor pedis tendon to join the latter a few inches below 
thetarsus. This fibrous slip is present in both hind limbs of this horse, 
but is not so strong for the near hind as for the off hind. This is the 
first case of the kind I have yet seen. 
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SOME PRINCIPLES OF PATHOLOGY SIGNIFICANT IN 
THE CONTROL OF ANIMAL DISEASES.' 


BY VERANUS A. MOORE, PROFESSOR OF PATHOLOGY AND BACTERIOLOGY IN THE 
NEW YORK STATE VETERINARY COLLEGE, 


In view of the uncertainty of the purpose of the Committee on Dis- 
eases, and in obedience to the method of procedure which it proposed, 
I found myself casting about for a topic of general interest to the 
profession, and possessed of sufficient importance in itself to be con- 
sidered on this occasion. While engaged in this search the story of 
the drifting seamen came sounding in my ears. Legend has it that a 
few sailors, as a result of a storm, were left drifting on a raft. After | 
days of watching they sighted a vessel and signalled for help. The 
reply came in the form of a question, ‘‘ What do you want?’’ 
‘‘ Water,”’ was the response of the thirsting sailors, to which the 
answer came, “ Dip down where you are.” At this one of the 
suffering men took up a handful of water and found, much to his 
surprise, that it was fresh. They had drifted into the mouth of a great 
river, and were dying of thirst on the surface of a sea of sweet water. 
This reminder of the immediate resources of the practitioner in the 
rapidly-increasing technical knowledge of disease suggested that a part 
of the report of this Committee might deal with the application of a 
few principles of pathology to the handling of those diseases and 
morbid processes which we are all striving to master. I have some- 
times felt that in the battle with disease the members of the medical 
professions, both comparative and human, are much in the position of 
the sailors in the legend, in that they do not appropriate either to 
themselves or for the benefit of others the relief-giving aids which 
science has strewn round about them. My choice of this topic is in 
response to an irresistible desire, prompted by observation and experi- 
ence, to attempt at least to bring into focus a few principles funda- 
mental in the general warfare against disease. 

The first of the principles to which I desire to call attention is that 
of preventive medicine. The logical conclusion drawn from the true 
conception of the nature of the infectious diseases is prevention 
Pasteur believed that it was within the power of man to eliminate the 
infectious diseases from the face of the earth. To this end national, 
state, and city governments have made special provision by legislation 
and appropriation, and they have profited by many successes. A 
student of sanitary police, however, will soon recognise that such 
diseases as glanders, tuberculosis and rabies, as well as many of the 
lesser maladies, are being allowed to spread, often extensively, because 
of the neglect of adequate methods for combating them. The veteri- 
narian stands in his relation to the stock-owner as does the sanitarian 
to the health of the community, and in this capacity he is, and justly 
so, held responsible by the owners for the prevention of animal 
plagues. The methods of prevention are varied, but, of whatever 
kind, they are supposed to be inaugurated or at least applied by the 
veterinarian. I am aware that some practitioners feel that sanitary 
work should be looked after by others, but this indifference to become 


' A part of the Report of the Committee on Diseases of the A. V.M.A. presented 
at the Kansas City meeting, September, 1907. 
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co-workers in the fight against preventable diseases by mastering the 
fundamental methods by which success is obtained is causing certain 
of our state agricultural colleges, such as that of Wisconsin, to give 
special instruction in preventive medicine to their students. Know- 
ledge is by right common property, and as live-stock owners are 
becoming better instructed in the possibilities of prevention they are 
looking more and more to their veterinary advisers for counsel 
relative to the detection, prevention, and elimination of threatening 
diseases. 

In the United States there is over $3,000,000,000 worth of animals 
over which this profession is in charge relative to the prevention of 
their communicable diseases. To assist in this work our national and 
state governments expend, including the Federal meat inspection, 
more than $4,000,000 annually. Notwithstanding this enormous 
expenditure, tens of millions of dollars’ worth of animals are dying 
annually from preventable diseases. It would seem, therefore, that 
one of the duties, if not the first duty, of every veterinarian is to 
become proficient in the science of preventing diseases, especially those 
for which there is as yet no means of healing. Surely the success 
of the profession depends much upon the value of the assistance 
its members render, both to their clients and to the State, in the 
prevention of disease. 

A fundamental principle in the control of disease is the application 
of methods of precision in diagnosis. In treatment, as well as in preven- 
tion, the first and most important task is making the diagnosis. For- 
merly this was done from the history, together with certain signs and 
symptoms. With the introduction of the new pathology there came 
certain methods by the use of which one is enabled to look deeper into 
the structure of morbid tissues than it is possible for the unaided eye 
to penetrate. Methods of precision must of necessity require the use 
of instruments and apparatus by which determinations can be made 
more accurately than it is possible for man to obtain without such aids. 
Such methods have largely been brought out in laboratory investiga- 
tions, and for their application it is quite generally believed that a well- 
appointed laboratory is necessary. In certain instances this may be 
true, but for the great majority of work for which they are desirable it 
is not so. In most cases the apparatus is simple, and the method 
requires only the knowledge and skill that application will bring. 
Methods of precision are not separate and distinct from practical pro- 
fessional work, but valuable adjuncts thereto. A wrong diagnosis, for 
instance, which might lead to a very erroneous treatment of the 
character of a urinary sediment, or of a purulent-looking substance, is 
exceedingly easy to make when one trusts to the unaided eye, but it 
should be impossible when microscopic aid is employed. The close 
resemblance in the clinical appearance between abnormal growths 
composed of formative inflammatory tissue and certain malignant 
tumours often necessitates, to make the differentiation, a knowledge of 
minute pathological structures and of histological technique. The 
examination of the blood, which reveals most valuable information 
relative to the internal soundness of the animal—the presence or 
absence of anzmia, the presence of suppurating lesions and of certain 
parasites—gives aid of the highest practical value to the clinician. 
This knowledge not only enlightens one on the true condition that 
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exists, but it clarifies the treatment. For instance, iron is recognised 
as a remedy for anemia. It is of great value when the hemoglobin is 
low, and the red corpuscles are normal or nearly so in number, but it 
is of little or no value when the red corpuscles themselves are greatly 
reduced. To be accurately informed in these cases requires but little 
time, a reasonable training, and the addition of a small equipment. 

An enquiry into the loss of live-stock values from disease shows 
great depreciation from impairment and death of animals due to the 
so-called general diseases and dietary disorders. These are the ail- 
ments encountered by every practitioner, and it is to reduce the losses 
from these causes that there is need for the application of definite 
scientific methods for diagnosis. A general disease, or localised morbid 
process, cannot be rationally treated unless its nature is known. It is 
to put the practitioner in possession of as much of this important 
knowledge as possible that this plea for the more general use of 
methods of precision is made. 

Unfortunately, there is a feeling, which occasionally finds expres- 
sion, that the finer determinations made by instruments and methods 
of precision are detracting from the skill of the clinician. Such views 
exemplify a misunderstanding of both the mission of the veterinary 
profession and the purpose of accurate methods for diagnosis. Such 
methods are not meant to detract from skill in detecting diagnostic signs 
and symptoms, but to make one more certain of his observations. They 
are to verify or disprove the conclusions drawn from physical examina- 
tion. There are undoubtedly many changes taking place in making 
diagnoses as a result of these newer methods, and they are upbuilding 
and dignifying the profession. We do not wish to exchange our Pull- 
man car for the old stage-coach, nor the reaper for the sickle. We do 
not wish to abandon the clinical thermometer, or reject the results 
of urine examinations, to accept the guesses prevalent before their 
time. No one would care to trust to a diagnosis of tuberculosis in 
a recently-infected animal without the tuberculin test, or of glanders 
without mallein. Accuracy in the diagnosis of many morbid processes 
cannot be assured without means of determination more positive than 
their symptomology alone suggests. Not long since I had occasion to 
search through the case reports in order to determine the frequency 
and geographical distribution of certain pathological formations. After 
reviewing hundreds of cases, I was discouraged to find how few of them 
could be accepted as genuine, because of the lack of adequate means 
in making the determination. We are inclined to forget the weakness 
of opinions unless they are based on facts, and the facts determined by 
accurate recognised methods. Certainly all possible assistance afforded 
by methods of precision could not tend to lessen the natural or acquired 
ability of the clinician; but, on the contrary, experience has shown 
that, with the use of finer methods, the powers of observation in 
clinical work have become more keen and critical than they were 
before. If one acquires definite information concerning one symptom, 
he will strive more earnestly to make his knowledge of the other mani- 
festations as definite and exact as possible. The purpose of finer 
methods is to increase the powers of observation. If all the present 
knowledge and methods were made use of, the elements of error and 
of accident would cause mistakes enough to occur. 

As the infectious diseases are responsible for heavy losses among 

















































6 Lhe Veterinary Fournad. 


animals, the principle of infection is of great importance. This means 
simply the invasion and indwelling of the animal’s body by microscopic 
living organisms. An enquiry into the present knowledge of the 
infectious diseases shows that in their production and dissemination 
they are obedient to definite laws which appear to be within the limits 
of human understanding. In brief, the distinguishing characters of 
these maladies are a specific infection, a period of incubation, the 
nature and duration of the morbid changes, and the dissemination of 
the virus. These all vary, but within certain limits, according to definite 
laws. These laws are found in the operation of the natural forces for 
the spreading and means of contracting the virus, in the degree of 
resistance or of susceptibility of the host, and in the virulence of the 
invading organism. They involve a knowledge of the life conditions 
for each of the pathogenic microbes. If one subjects the various out- 
breaks among domesticated animals to careful analysis according to 
the principles of infection, they will fall naturally into two groups: one 
in which the causal factor is infection, the other those which are the 
result of dietary or other causes of a temporary and local character. 
The presence of an epizootic disease is a serious matter. It is of the 
highest importance, therefore, that when a disease, apparently of a 
specific nature, appears, a true diagnosis be made in order that the 
best methods for preventing its further spread may be employed. 

To make an accurate diagnosis is not always easy, but to differen- 
tiate between a specific infectious disease and some other cause that 
might destroy a large number of animals ought not to be difficult. 
Many unsuspected agencies, capable of causing death, may creep in 
with the introduction of new methods of management. Some years 
ago in the State of New York there were reported a large number of 
outbreaks of hog cholera, and thousands of swine were lost. An inves- 
tigation showed that the cause of death was not a specific disease, but 
a poisoning due to powdered soap that was allowed to go into the swill. 
This illustrates one of the many effects upon animal life that may be 
expected from the constantly changing customs and economy of the 
people. Not long since I was requested to investigate a serious out- 
break of a so-called infectious disease among swine on the farm of 
one of our Soldiers’ Homes. Several hundred pigs had died, and the 
diagnosis of hog cholera had repeatedly been made. An examination 
showed the pigs then sick to be exhibiting a great variety of symptoms, 
and those dead to lack the morbid changes of a known specific disease. 
In the swill barrel were found a number of bottles and paper boxes 
containing Fowler’s solution, aconite, strychnine tablets, antikamia, 
and the like. The pigs were being fed with the refuse from the hospital 
together with the garbage from the kitchen, and because of many 
deaths the disorder was pronounced hog cholera. Had the principle 
of infection been heeded, such an error in diagnosis could not have 
been made. Anthrax, blackleg, actinomycosis, glanders, and rabies, 
each possessing a positive and definite means of diagnosis, are fre- 
quently mistaken, largely because definite methods are not employed. 

The devious channels of infection and the multitudinous ways of 
its manifestation, through metastasis and otherwise, bring to our notice 
great numbers of common but perplexing morbid processes due to 
infections of various kinds and as sequelz of acute specific diseases. 
The work of Nocard relative to white scour in calves, of Mohler relat- 
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ing to the large number of lesions produced by Bacillus necrophorus, 
and the great variety of lesions known as botryomycosis, illustrate the 
importance of this phase of infection. The failure thoroughly to apply 
the simple precaution of proper disinfection costs this country thou- 
sands of animals annually. I am deeply impressed by the statement 
of a teacher of agriculture on the great extravagance of the veter- 
inarians in permitting so many losses from common infections. 

Of the laws of infection to overcome there are none more trying 
than those pertaining to the dissemination of pathogenic micro- 
organisms. The subtle powers of certain bacteria to cling to their 
hosts after symptoms have disappeared, the uncertainty of the period 
of incubation, the incipient and chronic cases are all potent factors, 
often neglected, in the spread of disease. To persuade those interested 
in the exchange of animals that many of their losses are due to the 
neglect of these elements in the laws of microbian dissemination is 
one of the highest and likewise most difficult duties of the practitioner. 
The detection of cases in the early stages, at least before symptoms 
appear, is possible with certain maladies, such as tuberculosis and 
glanders ; but with the others we must as yet depend on general prin- 
ciples and not specific methods. 

The laws now in force in certain States, demanding the application 
of tuberculin to all cattle admitted and the rejection of all reactors, will 
soon become general, and they may be followed by laws requiring this 
specific test of animals exchanged within the State. Such a Bill came 
very near passing the Wisconsin Legislature the last session. What 
is now true for tuberculosis may become the practice with glanders 
and possibly other communicable diseases. To meet with the highest 
success along these lines the veterinarian must co-operate with the live- 
stock owner. This appears to be very important, for at the present 
time the agricultural colleges are making equal if not more rapid 
progress than the veterinary colleges in educating their students and 
followers in the principles of infection and methods for preventing the 
spread of epizodtic diseases. 

Attached to the great veterinary clinics of Europe one finds a 
chemical, bacteriological, and pathological laboratory, primarily for the 
purpose of diagnosis, but secondarily for teaching the coming veteri- 
narians the absolute necessity, for good results, of a working knowledge 
of the principles of infection and methods of accurate determination. 
It seems that a most important work for this great Association is to 
unite in bringing into everyday practice the application of methods 
already known for accurate diagnosis and prevention as well as for 
treatment. 

Since Bouchard published his lectures, there has been no more 
difficult pathological problem before the veterinary profession than 
determining the significance of auto-intoxication. The prominence it 
has gained in human pathology suggests the great importance of large 
quantities of unabsorbed and waste food present in the digestive tract. 
The recent work of Gilbert, showing the dependence of many disorders 
on the direct or indirect action of the products absorbed from the in- 
testine, is of much significance. Equally suggestive are the conclusions 
of Edgren, that auto-intoxication is responsible for a large percentage 
of cases of arteriosclerosis. The work of Dawson on asthenia, or 
‘‘ going light,” in chickens is a good commentary on the effect on 
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metabolism of the absorption of a specific microbian product. From 
the results ascribed to auto-intoxication in the production of delirium, 
coma and cerebral paralysis, it is possible that many obscure cases of 
apparent cerebral or spinal trouble, especially in horses, may be traced 
to this cause. Cholemia and eclampsia are further illustrations of the 
effect of the retention of products that normally are eliminated by the 
liver and the kidneys. In the control of disease, the organs of elimi- 
nation are undoubtedly deserving of more careful attention. 

The principles of immunity and vaccination are presenting many 
problems for the sanitarian and the practitioner alike. The dread of 
infection and the success of certain antitoxins, such as that of diph- 
theria in man, and of tetanus as a prophyiactic in horses, afford 
premises for arguments apparently logical, but in fact mere sophistry 
for vendors of all sorts and kinds of serums, antitoxins and vaccines. 
There is nowhere in the realm of professional knowledge a subject 
which requires a keener discrimination between that which is known, 
that which is still experimental, and that which from known laws 
cannot be true, than in the use of measures for producing artificial 
immunity. Here, again, one must depend upon principles and not 
upon isolated cases or coincidents. 

Finally, the control of the disease among domesticated animals 
seems to rest largely in the hands of the individual veterinarian. He 
is the guardian over the flocks within his own jurisdiction. He is 
first to make the diagnosis, and to him falls the high privilege of 
initiating the treatment, whether therapeutic or preventive in character. 
To live up to the full measure of this responsibility requires a close 
adherence to the principles which govern the cause, diagnosis, preven- 
tion or treatment, of disease and absolute integrity in carrying out the 
details. To apply the principles, the methods must be known. When 
we come to fully appreciate the application to our individual work of 
the truth of the axiom that ‘‘a chain is no stronger than its weakest 
link ’’ we shall have a standard by which to measure, each his own 
strength, in lifting the burden of disease from dumb creation and in 
helping to place the practice of veterinary medicine among the great 
and beneficent professions. 


SOME REGULATIONS CONCERNING CONTAGIOUS 
DISEASES IN ANIMALS.' 


BY PROFESSOR A. C. DUNCAN, M.R.C.V.S., ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 

THERE are two principal points of view from which we can regard 
the treatment of animal diseases, and while the humanitarian view 
appeals to the individual, communities must regard the economic 
aspect as of primary importance. 

It is within the knowledge of all, and especially the stock-owner, 
that from time to time certain contagious diseases, 7.e., diseases which 
are transmitted from animal to animal either by actual contact or by 


'A Lecture delivered before the Cirencester Chamber of Agriculture, on Novem- 
ber 25, 1907. 
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the medium of some intermediate agency such as infected stables, 
harness, &c., cause enormous losses amongst the stock of the country. 
It is only necessary to mention, for example, rinderpest or cattle 
plague, which, in 1865, caused such havoc amongst the horned stock of 
Great Britain. The loss was estimated by Earl Cathcart as 420,000 
animals in less than a year. Contagious pleuro-pneumonia, foot-and- 
mouth disease, and anthrax also, have, in the memory of the present 
generation, caused great loss. 

Diseases, such as these which spread throughout districts and over 
the whole country, become of national importance. As a writer of 
one hundred and fifty years ago said, writing of cattle plague, ‘‘ What- 
ever concerns the good of mankind ought to be the object of every 
man’s care and protection.”” And the experience of the past has 
shown that they can only be dealt with by central authorities, who 
shall have powers given them to ascertain the nature of such a disease 
and the dangers arising from it, and to make such regulations as will 
stamp out or check the progress of the malady. 

Since the outbreak of cattle plague in 1865, legislation dealing with 
the diseases of animals has steadily advanced. Prior to that time, 
although the Privy Council had powers to deal with the spread of con- 
tagious diseases, very little seems to have been done to put those 
powers into operation. There were spasmodic efforts from time to 
time to deal with very serious outbreaks. In 1798 an Act of George III. 
provided that sheep affected with sheep scab should not be exposed on 
common lands. The Act of 1848 (12 Vic.) placed restrictions on the 
importation of stock suffering from contagious diseases, and limited 
the movement of such animals within the country. But unfortunately 
the ideas of the legislature as to what was, and what was not, a con- 
tagious disease were vague, consequently the operation of these Acts 
was limited to a very few diseases. And unfortunately also, every 
fresh enactment, every new order designed for the preservation of 
stock and the eradication of disease was strenuously opposed by those 
whose shortsightedness enabled them neither to see further than their 
own gates, nor to see that a certain amount of inconvenience was caused 
to individuals by regulations designed for the protection of the com- 
munity. Thus we find that the year before the serious outbreak of 
cattle plague a Bill was before Parliament to deal with contagious 
diseases, but it was so strongly opposed by the London Farmers’ Club 
that it was dropped. The following year the disease broke out, and 
the authorities were powerless to deal with it. 

In 1866 the Cattle Diseases Prevention Act became law. This 
provided for the compulsory slaughter of diseased animals (t.e., animals 
suffering from cattle plague), and introduced the principle of com- 
pensation. Powers were also given to local authorities, and the 
importation of cattle was limited to certain ports at which inspectors 
were stationed. 

The following year the Contagious Diseases (Animals) Act of 1867 
was passed, requiring local authorities to keep a permanent inspector. 
Two years later, 1869, a still more comprehensive measure was passed, 
declaring cattle plague, pleuro-pneumonia contagiosa, foot-and-mouth 
disease, sheep pox, sheep scab, and glanders to be contagious diseases 
for the purposes of the Act, with powers to the Privy Council to add 
to the number as occasion might arise. 
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In 1878 a further Act was passed, giving more extended powers 
and dealing with the importation of foreign cattle. Swine fever 
and, some years later, anthrax and rabies were added to the list of 
scheduled diseases controlled by this Act. 

In 1886 several Acts were passed, under which, amongst other 
things, the powers to make regulations for the control of dairies and 
milkshops were transferred to the Local Government Board. Powers 
were given to draw a cordon round an infected area and prevent the 
passage of cattle to or from such an area. The meaning of the word 
‘‘ animal ” was extended to include all four-footed beasts. 

In 1889 the administration of the various Acts dealing with con- 
tagious diseases was transferred to the Board of Agriculture. 

Between 1878 and 1893 numerous Acts and Amendments had been 
passed with a view to affording protection against contagious diseases, 
and in 1894 a Bill was brought before Parliament, and became law, to 
consolidate the various preceding Acts. This Act, 57 and 58 Vic., 
c. 57, known as the Diseases of Animals Act, is at present in force ; by 
it most of the preceding statutes were repealed, and all that it was 
desirable to retain of the old was embodied in the new. The fullest 
powers were extended to the Board of Agriculture to make orders for 
isolation, slaughter, limitation of movement in any case, as occasion 
might arise. The actual carrying out of the work was for the most 
part committed to the local authority. 

Two additions were made to this Act, one in 1896, which prohibited 
the landing of foreign cattle alive, and the other, in 1903, which 
prescribed special reguiations for dealing with sheep scab. 

Under this Act, and subsequent orders, a number of diseases are 
now scheduled as contagious diseases. Certain regulations are laid 
down which are applicable to all scheduled diseases, while special 
regulations are applied to the several diseases, which vary according to 
the nature and virulence o ‘the disease. 

The rules which are applicable in all cases in so far as they affect 
the farmer or stock-owner may briefly be summed up as follows: 
Every owner or person who has under his charge any animal affected, 
or suspected of being affected, with any of the scheduled diseases, 
must isolate the animal, and without delay report the fact to the 
nearest police-station. Further, he must give every facility to the 
police and veterinary or other inspector to visit such animal, and to 
carry out the special regulations which are applicable to the case. 
Thorough disinfection of the affected place is required in every case. 
It should be noted that the onus of reporting lies solely with the 
owner or person in charge, and that he is regarded as being aware of 
the existence of the disease unless he can show that, even with the 
exercise of all care, he could not reasonably be expected to recognise 
it. The diseases at present scheduled under the Act are :— 

(1) Cattle Plague or Rinderpest.—A highly infective disease affecting 
cattle. There is inflammation of the whole alimentary tract, stomach 
and intestines especially, and all the discharges are virulent. On 
notification a cordon is drawn round the affected area, extending 
within one mile of the affected place. The affected animals and in- 
contacts may be slaughtered and compensation given to the owner— 
half the value immediately before it became affected, not exceeding 
£20 if the animal! was affected, and in other cases the full value 
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immediately before slaughter, not exceeding £40. Paid out of special 
Imperial fund. 

(2) Pleuvo-pneumonia Contagiosa.—A specific and very contagious 
form of pleurisy and pneumonia. As far as we know, intermediate 
agencies do not spread the disease, actual contact between living 
animals being required. Cattle only are affected. The Board of 
Agriculture may slaughter diseased animals and allow compensation, 
three-fourths value if affected, not exceeding £30, other cases full 
value, not exceeding £40. Paid out of special Imperial fund. 

(3) Foot-and-Mouth Disease—A very contagious disease, affecting 
chiefly cattle and sheep. Other animals may be infected, including 
man. In cattle there is an eruption of vesicles on the mouth and feet. 
In sheep these vesicles are frequently seen on the feet alone, where 
hair and hoof join. The vesicles burst, and the liquid which is dis- 
charged is highly infective. The Board of Agriculture may slaughter 
affected animals, and allow full value, paid out of Imperial funds; or 
the local authorities may, if they think fit, slaughter and allow full 
value to be paid out of local taxation. 

(4) Swine Fevery.— An infective disease of pigs, in which there 
is inflammation and ulceration of the intestine. The discharges are 
virulent, and may easily be carried about by the feet or by 
contaminated litter. Many special orders have been issued dealing 
with movement, disinfecting, exposing for sale, &c. Animals affected 
or suspected may be slaughtered and compensation allowed, if 
affected half value, for other cases full value. This is paid out of 
Imperial funds. 

(5) Sheep Pox.—A disease affecting sheep which is similar to, but 
more virulent than, human small-pox. It is very contagious, and may 
be transmitted to other animals. All sheep affected are to be slaugh- 
tered ; suspected sheep may be slaughtered. Compensation allowed, 
half value, not exceeding f2, if affected; other cases, full value, not 
exceeding £4. Paid out of local rates. 

(6) Rabies.—A contagious disease affecting all animals, including 
man, but especially the dog. It is most often transmitted by the bite 
of adog. The saliva and some other secretions are virulent. Dogs 
affected, or those bitten by an infected dog, can be destroyed by order 
of local authority. Special orders deal with quarantine of imported 
dogs, muzzling, and disinfection. 

(7) Epizobtic Lymphangitis—A contagious disease affecting horses. 
The symptoms somewhat resemble those of farcy, but it is due to a 
different organism, and, as far as we know, is not transmissible to man. 
An order of 1904 provides amongst other details for the isolation 
of infected animals, and prohibition of movement to and from an 
infected place. 

(8) Anthvax.—An infective disease affecting nearly all animals, 
including man. Cattle are most frequently affected in this country. 
The microbe which causes the disease is found in the blood of affected 
animals, which is infective. The disease is not usually spread by 
contact, but by feeding with contaminated material. If blood is 
spilled, the spores or germs may live a long time apart from the body. 
A diseased or suspected animal is not to be moved from the place 
where it is or lies. The skin must not be cut. The local authority 
may bury or burn the carcase. In-contact animals are to be isolated. 
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(9) Sheep Scab.—A form of mange due to a special parasite found 
in sheep. The disease may easily be transmitted from one sheep to 
another. Special orders provide for isolation, limitation of movement, 
dipping, and disinfection. 

(10) Glanders or Farcy.—A contagious disease affecting horses. It 
may be transmitted to man. In the acute form there is a discharge 
from the nostril and commonly ulceration of the nasal chambers ; 
there may be a cough. The glands under the jaw are swollen, 
and there may be discharging sores in various parts of the body. 
The legs may be swollen. All these discharges are virulent. A horse 
may have chronic glanders and show none of these symptoms. An 
order has been issued and comes into force on January 1, 1908. 
The most important changes in this order are: (1) the definition of 
diseased animal—a diseased horse, ass, or mule means, for the purposes 
of this order, one in which the symptoms are definite evidence of 
disease, or in which the application of the mallein test has resulted in 
definite evidence of disease; and (2) slaughter of diseased animals 
will be compulsory instead of permissive. Compensation will be paid 
out of local rates, half value, not exceeding £25, if a horse is diseased, 
other cases full value, not exceeding £50 for a horse and £12 for an 
ass or mule. 

These are the diseases scheduled in Great Britain, and in Ireland 
in addition mange in horses is scheduled and regulations prescribed for 
isolation and disinfection. Of these scheduled diseases as the result of 
legislation, six, namely, cattle plague, contagious pleuro-pneumonia, 
foot-and-mouth disease, sheep pox, rabies and epizoétic lymphangitis, 
have ceased to exist in the British Isles. Glanders is at last about to 
be seriously attacked, and mallein is officially recognised as a trust- 
worthy diagnostic agent. 

Looking back over the past forty years, we are, I think, justified 
in considering the progress of legislation dealing with contagious 
diseases as satisfactory. The promptness with which epizodtic 
lymphangitis was dealt with when it appeared a few years ago, which 
resulted in the complete disappearance of the disease in a short space 
of time, must be a matter of gratification to horse-owners and the 
community at large. 

But still further progress may be looked for and will be necessary 
before a perfect system is established. The arrangements for compen- 
sating owners for animals compulsorily slaughtered for the common 
safety are not satisfactory. In reviewing the orders in this respect for 
the various diseases one is struck by the want of uniformity, both as 
regards the amount of compensation and the source of payment. The 
stamping out of disease being of national interest, it seems right that 
the nation as a whole should bear some of the cost involved in that 
work. The immediate locality having a particular interest, the local 
funds should bear a special proportion. It is desirable also, for very 
obvious reasons, that the owner should share to a limited extent in the 
loss, except where the animal slaughtered is found to be free from 
disease. In other words, it being inevitable that there will be initial 
loss, the amount of that loss should be divided in constant proportion 
between the parties chiefly concerned. For example, in all cases of 
diseased animals compulsorily slaughtered for the common good, the 

Imperial funds might bear one half the cost, the local rates one quarter, 
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and the owner one quarter, or whatever other proportions might be 
fixed by common consent. 

Another defect in the present system is the want of uniformity of 
action amongst the various local authorities. The present arrangement, 
which permits the local authorities to carry out the orders to a large 
extent as they see fit, is the natural outcome of a desire to allow local 
bodies the fullest powers to manage their own affairs, but in practice it 
is none the less a defect, because it is troublesome to the stock-owner, 
and in many instances nullifies the object of the legislation. One or 
two common examples will illustrate this. One district may avail 
itself of the powers to make regulations for the management and 
inspection of its dairies. If a neighbouring district neglects to do so, 
the inhabitants of No. 1 are deprived of the reward of their wisdom in 
maintaining a pure milk supply, for there can be no guarding of the 
frontier between districts to prevent No. 1 being supplied with the 
impure milk from No. 2. The dairymen and milk-sellers also of the 
first district are penalised for caring their stock and keeping the dairies 
clean, for those of the second district being under no such obligations, 
and consequently with reduced expenses, may undersell their law- 
abiding neighbours. 

Again, this system of permissive legislation may cause unnecessary 
inconvenience to the owner, for if a farmer living in a district where 
free movement of certain animals is permitted, wishing to bring his 
animals by road to a neighbouring free district, should find it necessary 
to pass through portion of a district where movement is restricted, he 
may find his animals detained in quarantine until the market time is 
past. It would be preferable if the orders were more explicit, and 
the local authorities divected to make regulations for certain purposes, 
instead of permitted. 

As our knowledge progresses, the list of contagious diseases against 
which concerted action 1s taken may be added to. Contagious abortion 
is at present engaging the attention of the Board of Agriculture, and 
a committee is at present engaged in enquiry into this subject. The 
question of dealing with tuberculosis is occupying a considerable 
amount of public attention. This disease acquires a very special 
importance, having regard to the fact that nearly all the domesticated 
animals are susceptible. Although the sheep and goat appear to be 
not naturally infected, this is probably owing to their environment. 
Cattle, poultry, dogs, and horses are infected probably in the order 
named, and man is very susceptible. It seems passing strange that 
the present conditions with regard to this disease should be allowed 
to continue. The death-roll amongst men and cattle is very heavy. 
In 1906 in Ireland more than one-sixth of the total number of deaths 
was due to tuberculosis. We can no longer plead ignorance on this 
point, and although the difficulties in the way of general legislation 
may be great, they are not insurmountable. The scheduling of 
tuberculosis under the Diseases of Animals Act need not necessarily 
mean immediate slaughter of all diseased animals; but it should 
require the notification of all cases, or suspected cases, of clinical 
tuberculosis, or tubercle disease of the udder. Such cases should be 
isolated from healthy animals, and if shown to be the subjects of either 
of these forms of the disease their milk should not be used for 
consumption by men or animals. Inspection of all dairy cattle should 
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be insisted on. With our present knowledge it would be highly 
immoral for any person knowingly to distribute milk from a cow with 
tubercle of the udder for human consumption, and the owner of a 
healthy herd need not fear inspection. 

It is very much to be regretted that such measures should be 
regarded by members of the Royal Agricultural Society of England 
as ‘‘ harassing to the agricultural interest.” The stock-owner is the 
largest gainer by the eradication of disease, and should be most active 
in promoting legislation with that object. 

There appear to be signs of an agricultural revival in this country. 
At present the question of more direct Parliamentary representation in 
the agricultural interest is being considered. It is to be hoped that 
our future agricultural legislators, if the scheme should be carried, 
will take a strong stand, in spite of difficulties and opposition from 
private interest, against our enemies and theirs—the contagious 
diseases. 


TUBERCULOSIS OF HOGS, WITH SPECIAL REFERENCE 
TO ITS SUPPRESSION: 


BY JOHN R. MOHLER AND HENRY J. WASHBURN, DIVISION OF PATHOLOGY, BUREAU 
OF ANIMAL INDUSTRY, UNITED STATES DEPARTMENT OF AGRICULTURE. 


INTRODUCTION. 


TUBERCULOSIs in the human family has been lessening materially 
during the past fifteen years, but reports from the various meat-packing 
centres of the country fail to show the same encouraging condition 
regarding tuberculosis in hogs during the same space of time. It must 
be admitted that several localities have recently reported a decrease 
in the number of tuberculous swine sent from their farms during the 
past four years, but a review of the collective records of the country 
at large shows an increase rather than a decrease in the number of 
affected individuals among our pork-producing animals. Indeed, there 
is probably no disease of hogs, not even excepting hog cholera, which 
is causing heavier losses to the hog-raiser than tuberculosis, and it is 
also the cause of the greatest loss to the packers, and of the utmost 
anxiety to the veterinary inspector of meats. This disease, until 
recent years, has been looked upon as of uncommon occurrence, and 
only of importance from a meat inspection standpoint, but to-day it 
must be considered as a general veterinary problem, easy of solution, 
and which should receive the careful attention of all sanitarians. The 
swine of this country on January 1, 1906, numbered 52, 102, 847, and their 
value at that time was 5321,802,511. From these figures one may 
partially realise the serious menace to the hog-raising industry which 
is offered by a disease which affects almost 1°5 per cent. of all hogs 
slaughtered at the abattoirs of this country which have federal inspec- 
tion. Reports from European abattoirs show that tuberculosis is far 
more widely spread among their hogs than among ours, some of the 
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returns showing as high as 5°5 to 7°5 per cent. It is to be hoped that 
the spread of the disease in this country may be checked, and that 
concerted action by the stock owners and veterinarians may lead to the 
complete eradication of this costly affection. The small amount of 
money required to begin hog raising, and the quick returns on the 
capital invested make this industry an attractive one to the small 
farmer in most all districts. The hog will make a pound of gain on 
less food than most live stock, and will probably utilise waste food 
products of every variety if properly prepared for him. As tubercu- 
losis in this species is chiefly acquired by ingestion, the significance 
of the latter statement is obvious. Tuberculosis of hogs is closely 
associated with the same malady in cattle. The reason for this is 
apparent when one considers the close relations of these two species 
of domestic animals upon nearly every farm. The Bureau of 
Animal Industry is at present endeavouring to locate the infected 
farms, or at least the infected localities, and to ascertain the direct 
cause of its spread in these districts. Owing to the number of hands 
through which hogs go before reaching the abattoirs, this is not an easy 
proposition, but it can be, and is being, accomplished. Already, through 
co-operation with the State authorities, a large number of infected 
farms have been definitely located, the conditions on the farms have 
been investigated, the source of the disease determined, and methods 
for its suppression recommended. In Wisconsin, the Bureau and State 
officials have been working with these ends in view. When hogs 
have been found tubercular, and the farm from which they came 
located, the State veterinarian has been notified, whois empowered by 
law to quarantine the premises of any farm when he suspects the 
presence of a contagious disease. He then applies the tuberculin test 
to the cattle on the farm, and otherwise looks for the source of infec- 
tion. This frequently results in finding the cattle tuberculous. 
Similar co-operation has recently been taken up with Nebraska, Iowa, 
and Minnesota, and the results are equally encouraging. This co- 
operation with the State is of great value and the results would be of 
greater magnitude if State legislation can be secured, compelling the 
tagging of all hogs going to slaughter, whereby these animals, if found 
tuberculous, could be immediately traced to their point of origin, and 
the source of infection removed. It is evident that the suppression of 
hog tuberculosis would save the country millions of dollars annually, 
and when it is realised that there are vast numbers of tuberculous hogs 
killed in abattoirs having no inspection of any kind, it can be seen that 
the danger to human life from this source would at the same time be 
removed. 
PREVALENCE. 


As previously stated, tuberculosis of hogs is on the increase in 
certain States, while in others it is decreasing. As an example of the 
latter may be mentioned Wisconsin, in which the gradual decline of 
the disease may be attributed to :— 

(t) The State authorities have been making efforts towards requir- 
ing the pasteurisation of all skimmed milk which is returned to farmers 
from the creameries. 

(2) The hand separator is being more generally installed, which 
confines the disease to the single farm whose cows have been attacked. 
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(3) The earlier age at which Wisconsin hogs are marketed. 

(4) The State officials have been doing good work in condemning 
tuberculous cattle in dairy herds, thus removing from the hogs their 
greatest source of infection. 

The prevalence of this disease among swine must be judged from 
abattoir statistics entirely. Thus it has been noted from the records 
kept by the Bureau of Animal Industry that some sections of the 
country contribute a far greater proportion of diseased animals than 
others. Hogs from Arkansas, Oklahoma, Indian Territory and Texas, 
are remarkably free from this disease, due probably to the method of 
caring for them, or rather the lack of caring for them. They are not 
hampered in feed lots, as in certain sections where most of the disease 
is found, but are allowed to roam over large areas of pasture and to 
shift for themselves. When they are found affected the majority of 
them show very slight lesions. No prolonged feeding is practised in 
narrow bounds, as in the corn belt. Moreover, there are relatively 
few dairies in these sections, and likewise few tuberculous cattle. On 
the other hand, the pigs are carried from birth to maturity on some 
form of pasture, as alfalfa, oats, corn, cow peas, sorghum, rape and 
pea nuts, all the yearround. The pigs of the forest region of Hungary, 
which are pasture-fed, are likewise rarely tuberculous, according to 
Hertwig, and there can be no doubt that swine fed onentirely vegetable 
food, as corn and roughage, are proportionately less affected than those 
fed on dairy products or behind diseased cattle. 

A great many hogs in Texas are raised on alfalfa, supplemented 
with corn, and the result is clearly shown in the Bureau statistics, 
which indicate that from January 1 to June 30 of this year only one- 
tenth of 1 per cent. of over 325,000 hogs slaughtered at Fort Worth 
showed tuberculous lesions, while only fifty-one, or ‘o15 per cent., were 
condemned as unfit for food. In striking contrast to this may be given 
the statistics, ior the same period, of three cities in one of the leading 
dairy States, which show 3:1 per cent., 3°4 per cent., and 6°4 per cent. 
respectively of the hogs slaughtered to be affected with tuberculosis. 
There are a large number of co-operative creameries in the territory 
contiguous to these three cities, and the raw, skimmed milk is taken 
home by the p«trons for their hogs. Samples of separator slime from 
the two creameries in the town showing the largest number of tuber- 
culous hogs were injected into guinea-pigs, and in one instance virulent 
tubercle bacilli were recovered. 

The hog buyers for packing houses are gradually becoming familiar 
with these conditions from bitter experience, and are avoiding certain 
sections of certain States; and there are at least two eastern packers 
who will not, under any conditions, kill hogs from one of the badly 
infected States. In other localities the packers are beginning to take 
self-protective measures to have the feeder of diseased hogs bear the 
burden, and many of the smaller establishments in the central west are 
buying hogs subject to post-mortem inspection. This attack on the 
farmer’s pur-e will probably have more beneficial results in making 
him fully alive to the seriousness of the situation than any other 
procedure. 

During the first six months of this year there were over 18,000,000 
hogs slaughtered under Federal inspection, of which about 1°5 per 
cent. were tuberculous. Of these tuberculous carcasses, 74 per cent. 
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were passed for food after tanking the diseased parts, 124 per cent. were 
placed in the lard tank after trimming out and tanking the tuberculous 
parts, and 134 per cent. were condemned for offal. 

In an endeavour to trace out the origin of the infection of tubercular 
hogs that were arriving at one of the packing plants of Iowa, Rogers, 
of the Bureau of Animal Industry, for some time carried on an experi- 
ment which consisted of tagging the hogs that were hauled to market 
at that place in wagons, and later using these tags as means of identi- 
fication in case tuberculosis was found to exist in any of them at the 
time of slaughter. In this manner 3,420 hogs were tagged, and on 
tracing them up to their final disposition, it was learned that less than 
6 per cent. of the farms were shipping all of the tuberculous live stock 
to that market, while more than 94 per cent. of the farms were free 
from the disease. This proportion of non-infected farms should give 
great encouragement to any efforts that may be made to eradicate the 
disease from the State. It was further noted that the successive ship- 
ments of hogs marketed by certain farmers always contained tuber- 
culous animals, and in at least two instances the entire consignments 
were condemned for tuberculosis at the time of slaughter. 


PaTHS oF ENTRANCE OF TUBERCLE BACILLI. 


As a result of numerous experiments conducted on hogs, it has 
been quite conclusively shown that hog tuberculosis is an ingested 
disease, and that the tubercle bacilli are absorbed almost at the begin- 
ning of the alimentary canal. The tonsils of pigs have been examined 
by several investigators, including ourselves, and tubercle bacilli have 
been found in the apparently normal tonsillar crypts. From the tonsils 
to the submaxillary glands is but a very short distance, and on a direct 
line with the lymph current in the lymphatic vessels. This fact, taken 
into consideration with the infection of the submaxillary glands in over 
93 per cent. of all tuberculous hogs, shows that the tonsils play a very 
important part as the portals of entry of the tubercle bacillus. Again, 
hogs may be called scavengers, as they eat various substances, rough 
or smooth, hard or soft, sharp or blunt; and wood, nails, wire, &c., 
may be taken into the mouth with other food in such a way as to cause 
sufficient abrasion of the mucous membrane to permit the entrance of 
the bacillus, and its absorption by the lymph vessels and subsequent 
deposit in the submaxillary gland, follow. Young pigs, at the time of 
teething, are particularly likely to become infected, owing to the 
abrasions of the mucous membrane resulting from the new teeth. 
Catarrhal conditions of the buccal mucous membrane, such as is 
observed in stomatitis, also lower the vitality of the epithelial cells, 
allowing the entrance of tubercle bacilli. In a few cases the only 
lesions observed were in the mesenteric glands, which would indicate 
that the ingested bacilli had safely passed the usual portal of entrance, 
and had been taken up by the lacteals of the intestinal tract and 
filtered out in the mesenteric lymph glands. Thus Ryder, in charge 
of the Boston Station, has made a careful post-mortem examination of 
59,460 hogs, of which number fifty carcasses showed lesions of the 
mesenteric glands only. Of far more frequent occurrence are the 
lesions of the gastro-hepatic glands, and of the bronchial glands. In 
fact, our study of the lesions of hog tuberculosis shows that next in 
the order of trequency to the submaxillary gland infection come the 
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combination of the submaxillary with the bronchial glands, then the 
submaxillary, bronchial, and gastro-hepatic glands, next the sub- 
maxillary, bronchial, gastro-hepatic glands and the liver. In a certain 
small number of cases infection probably occurs directly through the 
respiratory tract, but these instances are extremely rare. Even more 
infrequent are those cases of tuberculosis which arise as a result of 
traumatism, especially the infection of castration wounds by the use of 
infected instruments, or otherwise. One boar has come under our 
observation whose testicles and mucous membrane of the penis were 
so markedly tuberculous that the genital tract of the sows covered by 
him could scarcely have escaped infection. 


METHODS OF INFECTION. 


The most frequent infection of hogs with tuberculosis occurs, no 
doubt, through the digestive tract, and in this infection, tuberculosis 
of cattle is very intimately concerned. In those instances in which a 
marked increase in the number of tuberculous hogs from a certain 
locality has been noticed and investigated, it has too frequently been 
found that the hogs in question had been fed upon the by-products of 
a cream separator, or that the carcass of some animal succumbing to 
tuberculosis had been thrown to the hogs for final disposal. 

The certainty with which either of the two conditions mentioned 
above will lead to the infection of the hogs has not heretofore been 
appreciated in many quarters. Another source of infection for swine 
has been shown to exist in the practice of allowing a lot of hogs to run 
behind a herd of tuberculous cattle, where the tubercle bacilli excreted 
with the faces by a tuberculous bovine may readily infect the hogs. 
Infection of a litter of pigs by a tuberculous sow presents another 
source of danger. Other methods of infection which may be mentioned, 
and which will be considered separately below, consist in the feeding 
of infected offal from slaughter-houses, infected kitchen slops, and in 
the exposure to sputa of tubercular attendants, to tuberculosis of fowls, 
and to infection through castration wounds. These sources of tuber- 
culosis, however, should be considered of minor importance, and must 
not detract attention from the leading factors in the production of the 
vast majority of cases of hog tuberculosis, which are unquestionably 
the milk and fzces of tuberculous cattle. Control these, and tuber- 
culosis of swine will at once be greatly reduced. 

Hocs ArFrecTep BY MILk or TuBERCULOUsS Cows. 

Numerous experiments have been conducted by various scientists 
in many countries which show a great unanimity relative to the ease 
with which hogs may contract tuberculosis from being fed on milk of 
tuberculous cows. Thus, Gerlach, Zurn, Bollinger, Wesener, Bang, 
Peuch, Ernst, Pearson, Hills, and Rich, and others, have shown that 
pigs so fed have become tuberculous in as high as 100 per cent. of the 
hogs fed. Furthermore, the experiments of the Bureau of Animal 
Industry have shown similar results. When hogs were fed on tuber- 
culous milk for only three days the post-mortem examination held one 
hundred and seven days later showed that 83°3 per cent. of the hogs 
had become tuberculous. When hogs received tuberculous milk for 
thirty days, and were allowed to live fifty days later, 100 per cent. of 
the animals had developed generalised tuberculosis. That similar 
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experiences occur under natural conditions on the farm has been 
proved by tracing certain shipments of tuberculous herds to the farm 
where they were raised and fattened. In one instance, a shipment of 
seventy-four hogs showed tuberculosis in sixty-one, and investigation 
brought out the fact that the swine had been fed on the skimmed milk 
of a creamery in a nearby town. The separator slime from two of the 
creameries in this town was obtained for experimental purposes, and 
the inoculation test showed that one of these samples produced tuber- 
culosis in all the guinea-pigs inoculated. It is also of interest to know 
that the hogs slaughtered by the abattoir in this same town for the six 
months ending June 30, 1907, were tuberculous in 6°4 per cent. of the 
cases, and in March showed the large percentage of 6°69 per cent. 

At the present day centrifugal separators have come into general 
use in most creameries, and upon many dairy farms, for the removal 
of the cream from the remaining portions of the milk. During this 
process the rapid revolutions of the shaft and discs of the machine 
throw down at the base of the shaft a deposit consisting of dirt, hair, 
manure, and other impurities which may have found their way into 
the milk, and mingling with this mass, bacteria may also be found in 
great numbers. 

The charge has been repeatedly made that tubercle bacilli are 
scattered by means of the common practice of distributing the 
separated milk, or the separator refuse, among the farmers who con- 
stitute the patrons of the creamery. Such charges as this should not 
be made unless some evidence can be presented in substantiation ; 
therefore, careful search has been made of samples of the separator 
sediment from a number of creameries located in widely removed 
dairy regions to see if they really harboured virulent tubercle bacilli. 

When first received at the laboratory this material is examined 
microscopically. Following this examination, all samples, whether 
showing the presence of suspicious bacteria in stained preparations or 
not, are injected into guinea-pigs, where the presence of living tubercle 
bacilli is soon made manifest by the development of tubercular lesions. 
As a result of this examination of the products from fifteen creameries, 
it has been definitely shown that five, or 334 per cent. of the samples 
examined, contained virulent tubercle bacilli. 

While there are many creameries which are managed on a mutual 
benefit system by the dairymen of the region in which they are located, 
to which no milk containing tubercle bacilli is delivered, and from 
which the separated milk when divided among the creamery patrons is 
free from tubercle bacilli, and consequently furnishes a safe and valu- 
able article of food for the calves and pigs to which it is fed, there are, 
unfortunately, others, as above indicated, which receive milk daily 
from one or more cows so affected with tuberculosis that they excrete 
tubercle bacilli, and these find their way in large numbers into the 
cans of separated milk which are returned to the farmers from these 
creameries. 

In this way a single cow with a tuberculous udder may spread the 
disease to numbers of hogs, and may also infect many farms in a large 
section of country that have never been contaminated before with this 
destructive disease. While this particular means of disseminating 
tuberculosis could be absolutely prevented by sterilising the milk, this 
simple precaution is in the majority of cases not taken. 
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In one State where hand separators are quite frequently used on the 
farm, a bunch of tuberculous hogs which contained 36 per cent. of 
tuberculous animals, was traced to the farm of the raiser, and the State 
authorities were notified, who made a tuberculin test of the cattle pro- 
ducing the milk, with the result that about 22 per cent. of them reacted, 
It will thus be seen that creameries are not alone incriminated, but the 
skimmed milk from the hand separator, if it comes from a tuberculous 
herd, is equally dangerous, and the buttermilk produced at the creamery 
from the infected separated cream is likewise capable of carrying 
tubercle bacilli and infecting the animals which consume it. The one 
great advantage from a hygienic standpoint which the hand separator 
has over the public creamery is that the milk from an infected herd is 
usually fed to the one bunch of hogs, while the skimmed milk from the 
creamery is generally all mixed together in a vat, and each farmer 
takes back with him his pvo rata of skimmed milk, which is most likely 
to be produced by several herds of other people’s cattle. Hence the 
skimmed milk of but one tuberculous herd is liable, as a result of this 
practice, to contaminate the entire product of the vat into which it is 
placed. For this reason it behoves hog raisers to see that their 
skimmed milk has been properly heated before they feed it, and the 
State authorities to make such heating by creameries compulsory as a 
simple and easy way of greatly reducing hog tuberculosis. 

INFECTION BY Faces or CaTTLE AND Hoos. 

A very prolific source of infection of bogs with tubercle bacilli, 
and one which closely rivals tuberculous refuse from public creameries, 
is to be found in the feces of tuberculous cattle. It is a very common 
practice to allow hogs to accompany cattle about the feed lot, and 
while doing this they thoroughly work over the faces, thus saving 
whatever portions of food have passed undigested through the alimen- 
tary tract of the bovine. In herds that are healthy this manner of 
feeding is to be commended because of the economy, but wherever 
there are tuberculous animals among the cattle the danger of passing 
the infection on to the hogs by means of the faeces becomes very great. 

In a series of investigations which were carried on by the Bureau 
it was found that the feces of tuberculous cattle are often loaded with 
tubercle bacilli. To test their virulence, tuberculin tested hogs were 
placed in isolated pens, where a few shovelfuls of such faeces were 
thrown daily while the hogs were fed upon other food which was free 
from tubercle bacilli. The result was the infection of 25 per cent. of 
the first lot of hogs, and 100 per cent. of the second lot that were 
exposed. The tuberculous condition of the cattle was only shown by 
the tuberculin test, as they were apparently healthy, having no cough, 
or any visible indications of disease. A somewhat similar experiment 
was performed by exposing tuberculin tested hogs solely to the feces of 
healthy cattle that were swallowing small quantities of tubercle culture 
in their drinking water. The exposure lasted eighty-one days, with 
the result that 75 per cent. of the first lot and roo per cent. of the 
second lot of hogs contracted tuberculosis. In a recent examination, 
at the Bureau Experiment Station, of the manure passed by twelve 
cows just purchased from dairy farms in the District of Columbia, and 
affected with tuberculosis to an extent only demonstrable by the tuber- 
culin test, tubercle bacilli were found by Schroeder in over 41 per cent. 








Tuberculosis of Hogs. 21 


of the cases, both by microscopic examination and by guinea-pig 
inoculation. The result of this test led to the suggestion that tubercu- 
lous hogs might equally well serve as distributors of tubercle bacilli by 
means of their feces, and an experiment is now being carried out in 
which a litter of healthy pigs is being exposed to possible infection by 
being brought in contact with the faces of hogs that are known to be 
affected with lesions of tuberculosis. All other possible sources of 
infection have been excluded, and development of tuberculosis by any 
of the pigs will point positively to the faces as the carrier of the tuber- 
cular infection. 

Only recently a probable instance of infection of hogs by cattle 
feces came under observation. Of thirty-four hogs which were 
marketed by Mr. H., twenty-three were found diseased, and upon 
investigation it was ascertained that the owner had a herd of dairy 
cows, the stable manure from which was thrown into the hog yard. 
The hogs were given no milk, nor were they permitted to mingle with 
the cattle, but were pastured and fed on corn, and what they could 
gather from the cow manure. In fact, the latter form of exposure was 
the only plausible explanation of infection, and this was later accepted 
when the tuberculin test of the herd revealed nineteen out of twenty- 
seven cows diseased, which test was confirmed when the cattle were 
slaughtered and found to be tuberculous, some in an advanced stage. 


Hocs Fep on TuBErRcuLOuS CARCASSES OR SLAUGHTER-HOUSE 
OFFAL. 


It is an all too prevalent custom in some sections for hog raisers to 
buy up all carcasses of animals that have died from various unknown 
causes aud feed them to their hogs. This is a fertile source of infection 
with parasites, and with whatever infectious disease the animal may 
perchance have died. Several instances of tuberculous hogs being 
traced to such an exposure have been found. Probably the most im- 
portant case occurred in an eastern station, where thirty-one out of 
forty hogs were condemned for tuberculosis. When these animals 
were traced back to the raiser it was found that he was running a large 
dairy, and that a dairy inspector had by clinical examination con- 
demned one of his cows for advanced tuberculosis. The owner, in 
order to save something, as he stated, from the carcass, hauled it out 
to the hog pasture and allowed them to consume it with the above dis- 
astrous results. Previous hogs that had been raised by him had never 
been condemned, and the bunch in question were running on a large 
pasture, separated from cattle, and apparently had no other opportunity 
to become infected than by the condemned tuberculous dairy cow. 

An equally dangerous source of infection is likewise observed in 
the methods which obtain among some of the small country slaughter- 
houses. It is not unusual for these houses to get rid of their blood, 
intestines, viscera and other inedible parts by feeding them to hogs, a 
herd of which is usually kept on the premises. This;custom is pregnant 
with danger, and is another fertile source for perpetuating the infec- 
tious principle of various infectious and parasitic diseases, and parti- 
cularly a dietetic disease like tuberculosis. The feeding of offal, &c., 
to hogs on the premises of abattoirs having Government inspection is 
not permitted by the Federal Meat Inspection Regulations, and other 
State and municipal regulations should be equally stringent on this 
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feature, as has been done in the meat regulations of the city of Phila- 
delphia. We have no records of such hogs being tuberculous, as they 
are killed by the butcher on the premises on which they are fed. 
As these houses have no inspection the carcasses are marketed as 
healthy. 


INFECTION FROM DiIsEASED Broop Sows. 


A case of this character was thoroughly investigated by Clancy, of 
the Bureau of Animal Industry, which is full of instructive features. 

It had been noticed that a certain shipper of hogs to the East 
St. Louis market occasionally sent in a load containing many tuber- 
culous animals, and close inquiry and consultation of shipping records 
showed that these loads were mainly composed of hogs from one and 
the same farm. An inspector was consequently detailed to visit this 
place, and to uncover, if possible, the source of such wholesale infec- 
tion. In his report to Washington he writes: ‘‘ But four cows are 
milked, and no part of their milk is fed to pigs. The brood sows 
are kept in several widely separated lots on different parts of the 
farm, and they are moved about frequently. A physical examination, 
it would seem, is of minor importance when we consider the evi- 
dence, which points conclusively to the fact that several of the 
brood sows must surely be tuberculous.” He next states that twenty- 
eight tuberculous hogs were shipped from this farm in May, 1go2. 
In July, 1904, eleven affected hogs left the farm, and in September 
of the same year fourteen others followed, and were condemned 
by Federal inspection at the abattoirs. In 1905, twenty-seven 
tuberculous swine were shipped from this farm, making a total of 
eighty animals which had contracted tuberculosis on this farm within 
a period of four years. It was further shown that a year or two pre- 
vious to the first appearance of tuberculosis among the hogs of this 
farm the owner had purchased some imported cattle from a neighbour 
who was engaged in importing cattle from England. Some of the 
cattle from the importer’s farm were slaughtered at about this time, 
and Were found to be so badly infected with tuberculosis that the 
carcasses were totally destroyed. Tuberculosis was conveyed from the 
importer’s farm to the farm under investigation, and after a time made 
itself manifest among the cattle on the place with the result that one 
of them died. Her carcass was hauled out to the feea ot and turned 
over to the hogs. After this date constant trouble had been experienced 
through the development of tuberculosis by the hogs of this field. 

We must infer that the brood sows on this farm became affected 
through eating the tuberculous carcass of this cow, and that, retaining 
the disease, they continued to infect their offspring for several seasons 
following. The sows were retained from year to year, while their 
litters were fattened and sent to market, and it was in these young 
animals that tuberculosis was found to have developed to such remark- 
able proportions. 

M’Fadyean reports that a litter of young sucking pigs was referred 
to him for investigation because they were unthrifty, dull and purging. 
The remaining swine of the farm, consisting of a boar, three sows, and 
another litter of young pigs, all appeared to be perfectly healthy. 
The pigs were about seven weeks old at the time of the examination, 
and in spite of this early age all of them were found to be affected 















































Tuberculosis of Hogs. 23 


with generalised tuberculosis. No report of the sow which produced 
these pigs could be obtained other than the statement that she appeared 
to be quite healthy, with no evidences of mammary tuberculosis. 
M’Fadyean considers it more than probable that a post-mortem examina- 
tion of this brood sow would have revealed either tuberculosis of the 
generative organs or of the mammary glands. The first pig examined 
led M’Fadyean to decide that infection must have occurred previous to 
birth, while the lesions of the other two indicated a later infection by 
way of the digestive canal. 

In an experiment conducted by the bureau a sow was artificially 
infected by inserting a long hypodermic needle under the subcutaneous 
tissues of the mamme parallel with the skin, and in withdrawing, a 
few drops of tubercle culture were allowed to flow gradually from the 
point of the needle. The litter of pigs born to this sow all became 
tuberculous, although the latter on post-mortem examination showed 
only six small subcutaneous abscesses the size of hazel nuts. Another 
experiment is now under way with a tuberculous sow having a litter of 
eight pigs; four of the latter are placed in a pen by themselves, into 
which is thrown the faces of the mother. Precautions have been 
taken to prevent any other source of infection. The remaining four 
pigs are likewise kept in a separate pen, into which the sow is per- 
mitted to go only for the purpose of allowing the pigs to suckle. This 
experiment, which is intended to ascertain the danger of the feces, 
and the likelihood of contracting tuberculosis from the milk of an 
extensively infected sow, has not as yet been completed. 


INFECTION BY TUBERCULAR ATTENDANTS. 


Attendants and caretakers who feed and care for the hogs should 
be free from tuberculosis, since hogs are susceptible to human tuber- 
culosis, as has already been stated. Bang records the appearance of 
tuberculosis among hogs on a farm where the disease had never been 
seen before, which resulted from tuberculous attendants who were in 
the habit of spitting in the hogs’ food and about the premises. 

Judging from his comparative tests of human and bovine tubercle 
bacilli, Dinwiddie reached the conclusion that pigs “are susceptible to 
infection with both bovine and human tubercle,” and to judge from 
this test, ‘‘ bovine tubercle is no more active for these animals than 
human sputum. The kind of pathological changes induced in the two 
cases is identical. The liability to generalisation of the disease in 
pigs, a feature which has been noticed by other observers, is noticeable 
also in these inoculation experiments.”’ 

In a later review of these tests Dinwiddie states, “ pigs were found 
to be readily infected, and prone to suffer from a generalised disease bv 
inoculation and feeding with both varieties of tubercle or tubercle 
bacilli in cultures.”’ 

The British Royal Commission on Tuberculosis has also shown 
that hogs are susceptible to human tuberculosis. This Commission 
considers the power of resistance of hogs to the human tubercle 
bacillus to be considerably less than that possessed by cattle. 

Knese reports the infection and loss of an entire litter of three- 
months old pigs, consisting of eleven animals. These pigs had been 
bred upon the premises from healthy stock, and all possible sources of 
infection could be eliminated save that of sputum from a tuberculous 
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daughter of the family, who was very sick with tuberculosis of the 
lungs during the entire summer, and who died from the ravages of this 
disease in the fall. During the progress of the disease the young 
woman coughed badly, and raised large amounts of expectoration, 
which was collected in a dish at the bedside. This dish was emptied 
into the yard each morning, then washed out, and the wash-water was 
likewise thrown out into the door yard. The small pigs had liberty to 
run about in the door yard each day, and undoubtedly became infected 
through contact with the human tuberculous sputum which was so 
treely placed within their reach. 

In a recent conversation with Ryder, in charge of the Boston 
station, he informed us that out of a lot of seventy-six hogs which had 
been fed upon swill gathered from some of the hotels of Boston, thirty- 
seven were found to be tuberculous at the time of slaughter. It is, of 
course, impossible to state positively that these animals were any of 
them infected through infectious material gained from tuberculous 
people at these hotels, but because of the possibility of such contamina- 
tion the case is mentioned. It should be stated in this connection 
that the cattle on this farm were healthy, having been frequently 
tested in the last three or four years, and there was no other apparent 
source of infection than the hotel swill. 

INFECTION FROM TUBERCULOUS FowLs aNnp Castration Wowunps. 

The association of pigs and fowls has suggested the possibility in 
European countries that in some cases tuberculosis of hogs may result 
from exposure to chickens affected with tuberculosis. As avian tuber- 
culosis ‘is extremely rare in this country little importance should be 
attached to this method of infection, although the finding of avian 
tubercle bacilli in hog tissues by Weber and Bolinger indicates that 
hogs are susceptible to this form of the disease. 

The danger of infection of the scrotum at the time of castrating 
hogs through the contaminated knife of the operator or otherwise, 
has been reported by Meyer. This method of becoming diseased is 
likewise of such rare occurrence that to mention it is sufficient for 
our purpose. 


SyMPTOMS. 


Few hogs ever show by outward symptoms that they are affected 
with tuberculosis. In fact, the hogs that disclose tuberculosis at the 
time of slaughter are frequently the finest appearing animals in the 
drove when they are brought to the abattoir. Should indications of 
tuberculosis be present they will usually consist of a general appear- 
ance of unthriftiness, which might result from other diseases and there- 
fore does not afford any very definite indication that tuberculosis is 
present. 

Where the disease progresses to an advanced stage of generalisa- 
tion, various symptoms may appear. Abdominal tuberculosis is 
frequently accompanied by general disturbance of the digestive func- 
tions, and constipation or diarrhcea may be shown. 

Advanced pulmonary tuberculosis will be shown by a persistent 
dry, harsh cough, and by acceleration in breathing, especially on 
exercise. This cough is similar to that caused by lung worms, and 
cannot be differentiated from it. 
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Interference with both respiratory and digestive functions may be 
shown in case the disease is widely generalised, and the systemic 
alterations will be shown by progressive emaciation and weakness. 
Localisation of the disease in bones or joints may produce lameness 
and other visible indications, but these are comparatively very rare. 
In those cases where the disease is not characterised by prominent 
symptoms, but where the animals are suspected of having the disease, 
the tuberculin test is recommended. This makes it possible to slaughter 
the reacting animals in the early stages of the disease and thus obtain 
some remuneration for the carcasses, and at the same time get rid of 
the infection. This is especially important in holding over brood sows, 
as our experiments have indicated that both the milk and the feces of 
these sows may contain tubercle bacilli and thus infect the young pigs. 

TuBERCULIN TEsT. 

In reviewing the questions of detection, and of eradication of tuber- 
culosis in hogs, it is noticeable at once that there are but few recorded 
instances in which reliable tuberculin tests have been made. This 
may be due to the fact that the temperatures of hogs are subject to 
rapid changes, under conditions which would not cause noticeable 
variations with cattle. These alterations of temperature in individual 
hogs are so great within short spaces of time, and from apparently 
insignificant causes, that it seems at first glance that no change caused 
by the injection of tuberculin could ever, guarded from outside 
influences, be sufficient to permit one to reach any definite conclusion 
as to the presence or absence of tuberculosis. 

In the experiments of Schroeder and Mohler, of the Bureau of 
Animal Industry, recorded in Bulletin No. 88, it was found desirable to 
keep the hogs as quiet as possible during the test, it having been 
shown that excitement affects the temperature of the hogs very quickly. 
Each hog was therefore placed in a rectangular crate about twelve 
hours before the first temperature was taken, and remained in this 
confinement until the tuberculin test was completed. The crates, 
while large enough to permit the hogs to get up and down easily, were 
still close enough to prevent their turning around, or moving back- 
ward and forward to such an extent as to interfere with the insertion 
of the thermometer. Crates that are made 4 ft. long, 1 ft. 2 in. 
wide, and 2 ft. high, inside measurement, have proven entirely satis- 
factory in restraining hogs weighing from 50 to 150 lb. Unless use 
is made of crates or of some other satisfactory means of restraint, it is 
difficult, if not impossible, to obtain trustworthy temperatures of hogs. 

The dose of tuberculin used was estimated on a basis of 4 cc. per 
cwt. or fraction thereof, of the weight of the animals tested. For 
instance, a pig weighing 75 or 100 lb. would receive 4 cc. of tuber- 
culin, while one weighing 150 or 200 lb. would receive 1 cc. The 
injections were made directly under the skin at the inner surface of 
the thigh, and in no instance were any harmful results noted, following 
the puncture. 

For a practical tuberculin test it has been found sufficient to have 
the temperature of the hogs taken every two hours from 8 a.m. to 
6 p.m., inclusive, on the day of injection ; and at the same hours on the 
day following, with the tuberculin injection made at 10 p.m. on the 
first day. The temperature before injection should be taken as 
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frequently as after injection, and at corresponding hours, because of 
the very erratic character of the temperature of hogs, and because of 
the slight circumstances that may inadvertently be the cause of marked 
variations. It should especially be borne in mind that the value of 
the results obtained depends entirely upon keeping the hogs absolutely 
quiet during the whole of the test, and this point may be more readily 
gained if the animals are kept in their crates for twelve hours at least 
before the first temperature is taken. 

In reaching a decision as to the presence of tuberculosis in a hog, 
as shown by the temperature readings, it is somewhat unsafe to base 
a condemnation upon the comparison of the maximum reading before 
injection with the maximum of the day following, but by averaging 
the temperatures for the two days during which they have been taken 
one is enabled to reach very satisfactory conclusions by comparing 
these averages. It is essential that the temperatures should be taken 
at corresponding hours on each day of the test, if results are to be 
determined by means of averages. By this method it was found, in 
a test experiment with sixty-eight hogs, that only two failures (less 
than 3 per cent.) occurred. In these tests no hog was condemned 
as tuberculous until it had shown a persistent average elevation of 
temperature of one degree throughout the second day. In the two 
failures mentioned one tuberculous hog failed to react, and another 
animal gave a reaction, but at post-mortem examination no tubercular 
lesions could be found. 

A report has been received from Dr. Luckey, State Veterinarian of 
Missouri, which shows that hogs may be tested satisfactorily and to 
good advantage with tuberculin if handled quietly, and kept so closely 
confined that no chasing or driving will be necessary at the time of 
taking temperatures. 


LESIONS. 


The vitality of hogs or their powers of resistance to disease are 
necessarily lowered by the unnatural conditions which frequently 
obtain in hog-raising, namely, the forced feeding for fattening, and the 
small feeding pens in vogue in certain districts. When the enormous 
growth of a hog is considered, when it is realised that in the short 
space of eight or ten months a hog’s development is frequently 250 to 
300 lbs., a proportionate increase of weight unknown to any other 
species of domestic animals, the great metabolic changes which must 
necessarily occur can be appreciated. And such rapid development 
is very likely to take place at the expense of the disease-resisting 
powers of the animal. When tuberculosis results the lesions usually 
observed are discrete and of a chronic type, at times retrogressive, and 
at other times slowly progressive, as manifested by calcareous deposits 
and fibrous encapsulation. It is not infrequent, however, that a more 
extensive and spreading disease is seen, and the lesions indicate a 
severe infection and rapid generalisation of the bacilli, which in these 
animals may quickly follow the initial attack. And whether the 
disease assumes an acute, sub-acute, or chronic type, tuberculous 
growths may soon be found attacking lymph glands in widely separ- 
ated parts of the body. 

As the disease is essentially produced by ingestion, the glands and 
tissues associated with the digestive tract are the most frequent seats 
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of infection. Indeed, the superior cervical glands (in almost all cases 
the submaxillary gland) are nearly always affected, as at the post-mortem 
examinations held by Bureau inspectors over a consecutive period on 
120,000 tuberculous hog carcasses, 93°3 per cent. were found to con- 
tain lesions in these glands. The large tonsils and the large number 
of lymph sinuses in the lymph glands probably account for this great 
frequency. Next in importance are the bronchial glands, of which 
27°2 per cent. were diseased, while the gastro-hepatic chain of glands 
was involved in 21°6 per cent. of the cases. In all these cases the 
lesions may involve the entire lymph structure, or only the central or 
several irregular points, and may be either caseous, calcareous or 
caseo-calcareous. The mesenteric lymph glands showed lesions in 
1S*1 per cent of the carcasses examined. The liver was affected in 9:2 
per cent. of the cases and showed either yellowish miliary foci, which 
were caseous and scattered, not only on the surface but also in the 
parenchyma, or the larger irregular nodules, varying from a hemp 
seed to a shellbark in size. They are at times quite fibrous in con- 
sistency, and may contain a caseous centre, or calcification may occur 
as the disease advances and the alterations become more considerable. 
The lungs are the next tissue to be most frequently affected, as is 
represented by 7:0 per cent. of the carcasses above recorded. The 
morbid anatomy of the lungs in this disease simulates that observed in 
human tuberculosis more than in cattle tuberculosis. In fact, the 
disease bears many points of similarity to infantile tuberculosis in the 
human. There may be tuberculous pneumonia involving large areas 
of the lungs, causing collapse of the marginal portion. There may be 
irregular-sized greyish or yellowish areas of caseation, as is so often 
seen in cattle, but not infrequently there are observed large numbers 
of miliary grey or translucent foci showing evidence of generalisation 
as a result of the bacilli being disseminated by the blood stream. 

The picture presented by tuberculosis of the spleen, which showed 
lesions in 3°8 per cent. of the above carcasses, is very peculiar to one 
who is familiar only with cattle tuberculosis. The spleen is usually 
darker in colour, and the surface is quite rough and nodular, depend- 
ing upon the number and size of the tubercles. Unlike the spleen of 
a tuberculous cow, these nodules occur not often on the serous mem- 
brane, but in the parenchyma. They vary from the size of half a pea 
to as large as a shellbark. The external pale or light red nodules are 
raised above the surface of the organ, and frequently show fibrous 
tissue bands radiating from the centrally necrotic area. The lesions 
observed in the mediastinal glands are similar to those in other glands, 
and were noted in 1°8 per cent. of the cases, while the sublumbar 
glands were found affected in -g per cent. of the carcasses. The serous 
membranes may show an eruption of tuberculous granulations, and 
nave been noted on the pleura in ‘1 per cent., and on the peritoneum 
in ‘006 per cent. of the cases. The generative organs are rarely 
affected. The bones, however, are more frequently attacked, those of 
the vertebral column, pelvis, and of the articulated extremities show- 
ing tubercular affection in ‘007 per cent. of the carcasses. Tuberculosis 
of the muscles has been noted, but not so frequently as of the bones 
and joints. The extreme rarity of lesions in the kidney is shown by 
the finding of but three cases in the 120,000 tuberculous carcasses. 
As an examination of the prepectoral, prescapular, and inguinal glands 
was not made in all instances, no percentage will be given. 
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Occasionally, also, ulcers and tuberculous nodules are noticed on 
the mucosa or submucosa of the small intestines, especially of young 
pigs, but these likewise are rare, and, when found, usually accompany 
generalised lesions elsewhere in the body. 


RELATION TO MeEaT INSPECTION. 

As you probably observed during your trip through the packing- 
house, the fost-mortem inspection of hogs by the Bureau officials is 
very thorough, and is so ordered that tuberculous animals are quickly 
separated from those that are healthy. Without making mention 
of the various hands through which the hog passes while being un- 
loaded after his arrival at the city, yarded, sold, weighed, driven to 
the packing-house, killed, scalded, and run through the scraper, we will 
meet him at the point where, lying on the travelling table, his head is 
almost severed from his body. Here he is examined by a veterinary 
inspector of the Bureau, who palpates, and, if necessary, incises the 
submaxillary glands, which have been exposed by the cut just made 
by the butcher for removing the head. Should these glands prove to 
be healthy, the hog is allowed to pass down on to the rail unmolested ; 
if, on the other hand, these glands are seen to be tuberculous, the 
animal is marked, and is then run into a separate compartment, called 
the retaining room, without being eviscerated. Most of the tuberculous 
animals are detected here, at the header’s bench, our records above 
given showing that 93°3 per cent. of the tuberculous hogs support 
lesions in the glands in the region of the throat. 

From the header’s bench, the hogs which have not been tagged 
because of the tuberculous glands, are sent along the rail to the gutter’s 
bench, where another veterinary inspector is stationed, whose duties 
consist of examining each hog, giving special attention to the viscera. 
His search is not limited to the detection of tuberculosis, but he must 
watch for any of the diseases proscribed by the regulations of the 
bureau. As there is a certain percentage of hogs which support tuber- 
culosis in the visceral organs without giving any evidence of the same 
in the cervical glands, the inspector at the gutter’s bench is able to 
detect a number of tuberculous subjects in addition to those already 
tagged by the veterinarian at the header’s table, being guided by the 
appearance of the lesions in the liver, spleen, lungs, or visceral glands. 

Another inspector has recently been installed, and he is stationed 
at the point on the line where the carcasses are split, it having been 
found that occasionally vertebral lesions and lesions of the serous 
membranes will exist, even when the visceral organs are apparently 
normal. Returning to the hogs tagged by the inspector on the heading 
bench, they are passed along to the retaining-room, where they are 
eviscerated by a separate lot of butchers, using separate tools, under 
the supervision of a fourth veterinary inspector. By this method the 
affected parts or tissues are prevented from coming in contact with the 
healthy meats, and are passed directly from the retaining-room to 
either the condemned room or to the offal tanks, together with the con- 
demned carcasses. In the retaining room, by this time, there will be 
many hogs on the rail that are only slightly affected with tuberculosis, 
and those are now beheaded, split, trimmed, and passed on to the cool- 
ing rooms. 

It is not a very difficult problem to pass judgment on the carcass 
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of a hog affected with tuberculosis when the lesions are slight or when 
they are widespread. Most sanitarians are agreed in their opinion 
to pass the former class for food after removing the diseased parts, 
and of condemning the latter class. Inthe great majority of hogs with 
lesions in the submaxillary, bronchial and hepatic lymph glands, or 
any combination of them, in which the foci are of the same character, 
size and consistence, and apparently of the same age, it is not 
difficult to consider the animals infected by a limited exposure with 
resulting lesions in these various glands. Indeed, by experiments per- 
formed by the Bureau, where hogs were fed for two feedings on cultures 
of tubercle bacilli, it was observed that apparently some of the tubercle 
bacilli entered the submaxillary glands, while others lodged in the 
bronchial and hepatic glands at about the same time. These are 
purely primary lymphatic invasions, and these are the cases in which 
it is customary for the inspector to remove all diseased parts from the 
carcass and allow the remainder to be passed as suitable for food. The 
principle governing such disposition of this class of carcasses is that 
there being no evidence that the tubercle bacilli have been taken up 
from the portal of entry to the body by the blood vessels there could 
have been no scattering of such organisms through the muscular parts 
of the carcass, and these may therefore be eaten with impunity. It is 
in cases of this class that danger from the development of tuberculin 
has been suggested. This, however, has been disproved by the 
experiments of Eber and ourselves. 

The disposition of cases of generalised tuberculosis is also an easy 
matter, for it is evident that the infectious organisms have gained 
entrance to the blood vessels, and by this means have been conveyed to 
all parts of the carcass, infecting the meat more or less completely. 
The rendering of such carcasses in the offal tank is the only rational 
disposition that can be made of them. There are other cases in which 
the development of disease has reached a stage which may admit of some 
discussion as to the advisability of using the meat for food. Many 
tuberculous hogs are found that give no evidence of cachexia or wast- 
ing, and that show on examination that the disease has not become 
generalised or extensive, although it has advanced beyond the point of 
primary glandular infection. Here the inspector must act carefully, 
trying to avoid the waste or loss of any meats that may be safely con- 
verted into human food, and at the same time being sure that nothing 
of a dangerous character is allowed to enter the cooling or cutting 
rooms. If the lesions of tuberculosis in the animal under his conside- 
ration are so located that they may be readily removed, a third method 
of disposing of the carcass may be selected. The carcass may be care- 
fully trimmed, the tuberculous parts being consigned to the offal tank, 
while the trimmed meat, comprising the bulk of the edible portions of 
the animal, is placed in the lard-rendering tank, where it must be 
cooked by means of steam at a temperature not lower than 220° F. for 
not less than four hours for the extraction of the lard which it 
contains. 

PREVENTIVE MEASURES. 


The first step to be taken in preventing further spread of the dis- 
ease is to remove all affected animals, whether hogs or cattle, from 
the premises, as these will only serve as sources of infection, so long as 
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they are allowed to mingle with healthy animals. In dealing with 
affected herds of cattle it has been found best in most cases to apply 
the tuberculin test to the entire herd as a means of selecting the tuber- 
culous animals, but with a drove of hogs in which tuberculosis has 
appeared there can be doubt that the best and surest method of proce- 
dure will in nearly every case be found in the slaughter of the entire 
drove as soon as they can be put in a marketable condition. This 
means of removing from the farm all of the centres of infection which 
exist among its swine is made possible and practicable by the ease 
with which a new drove may be built up from fresh foundation stock. 
With cattle, the offspring seldom number more than one per cow per 
year, and the young cow does not produce until two years of age. 
With swine, reproduction may be expected when the gilt is one year 
old, and instead of producing but one young at birth, from six to ten 
may reasonably be expected. If properly handled, the first litter of 
young may be weaned in time to allow the sow to farrow again the 
same year. This shows how very rapidly a farm may be stocked with 
healthy swine after the total slaughter of a tuberculous lot. The early 
age at which the young sow may be bred, her capacity for breeding 
twice per year, and the plural number of her offspring are forceful 
arguments for the total destruction of every diseased drove of hogs, and 
the breeding up—in clean, healthy quarters, of course—of a sound, 
healthy drove in its stead. 

As tuberculosis seldom attacks the swine of a farm, except through 
tuberculous cattle, the tuberculin test should be applied to all of the 
cattle on the place, and all tuberculous animals among them should be 
destroyed at the time of disposing of the hogs. 

With the hogs all removed from the place and no tuberculous 
cattle remaining, attention should next be given to disinfecting the 
premises, that no centre of infection may be left to contaminate future 
purchases of live stock. The disinfection of pens and stables may be 
accomplished by thoroughly cleaning them, scrubbing the floors with 
hot water, brushing down all loose dust from the walls, and tearing out 
all woodwork which has become partly decayed. The interior of the 
pens or stables should then be carefully covered with a coating of lime- 
wash containing one part of formalin to thirty parts of the lime wash, 
or 4 0z. of formalin to each gallon of the lime preparation. The yards 
should be carefully cleaned at the same time, especial attention being 
given to the removal of all rubbish and litter from the dark, shady 
corners. Lime may then be sprinkled upon these dark portions of the 
yards, or a 3 per cent. solution of carbolic acid may be used instead. 
In all of the open portions of the yard the action of the direct 
rays of the sun will very quickly destroy all of the virulence of the 
scattered tubercle bacilli. 

The premises now being cleaned, healthy foundation stock may be 
procured, and if proper attention is given to keeping the cattle of the 
farm free from tuberculosis, and to supplying the hogs with suitable 
food, the owner may feel every reasonable assurance that he has seen 
the last of tuberculosis among his swine. The trouble, time and 
expense required will be more than repaid by the advantages gained. 
In case the disease has only recently been introduced among the hogs, 
it would be advisable to apply the tuberculin test that the affection 
may be detected in the early stages, in order that the hog raiser may 
clean up his herd with as little loss as possible. 
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The heating of all milk when received at public creameries to 
176° F., or to 80°C., has been found most effective in preventing the 
spread of tuberculosis to the animals consuming the by-products of 
such creameries. Denmark was one of the pioneers in this move- 
ment, having in 1898 passed a law requiring all skimmed milk and 
all buttermilk to be warmed to 185° F. before it could be distributed 
from any creamery to its patrons for feeding purposes. It was found, 
however, that this degree of heat was harmful to the product, and in 
1904 the required temperature was reduced to 176° F., experiments 
having proved that no tubercle bacilli could withstand such applica- 
tion. In practically all of the Danish creameries from this latter date 
the whole milk has been heated to the required point, thus assuring 
butter that is free from tubercular organisms, as well as by-products 
that are safe for use in feeding hogs or calves. The result of these 
regulations has been most satisfactory. The spread of tuberculosis to 
farms previously free, through the skimmed milk or the buttermilk 
from creameries, has been very markedly checked, and suppression of 
the disease in hogs has been plainly noticeable. Treating of creamery 
milk as a cause of the spread of tuberculosis among hogs, Moussou 
makes the statement that sterilisation of the by-products of creameries 
and cheese factories results in the disappearance of tuberculosis of an 
alimentary origin among hogs fed with them, and the hog owners do 
not longer fear losses from this disease. 

Borgeaud has cited an instance in which a serious outbreak of 
tuberculosis among hogs was overcome by boiling all of the separated 
milk before feeding it to the subsequent litters of young pigs. 

While pamphlets, popular articles, and public notices would be 
extremely useful in eradicating tuberculosis in swine, it would pro- 
bably be more satisfactory to explain the methods to be followed by 
the hog raiser by word of mouth. As this suppression of tuberculosis 
is entirely voluntary on his part, a powerful propaganda is of the 
greatest value, and the veterinarian is the best equipped man available 
for the work. The State should also assist by employing veterinarians 
to give public lectures in towns and townships, as is being done at 
present in Sweden. We now have absolute knowledge that the vast 
majority of cases of hog tuberculosis are produced by—(1) Raw milk 
and slime from creameries; (2) hand separated milk from tuberculous 
cattle ; (3) feeding behind tuberculous cattle; (4) feeding tuberculous 
carcasses ; (5) feeding slaughterhouse offal. 

It therefore behoves us as veterinarians to educate our clients as 
to the proper methods of preventing this disease as we would recom- 
mend a proper feeding ration or proper construction of a stable. 
Inform our clients to (1) scald all raw products returned from the 
creamery; (2) to test their cattle if a hand separator is used on the 
farms, or, in the absence of such a test, to scald the skimmed milk ; 
(3) to feed only behind cattle that have not reacted to the tubercu- 
lin test; (4) to feed carcasses of animals that have died from any 
cause and offal from the slaughterhouse only after the meat and offal 
have been thoroughly cooked. 

Sooner or later the packer and slaughterer are going to buy hogs 
subject to the post-mortem inspection, as they are at present doing in 
some of the large packing centres with certain classes of female cattle, 
and the hog raiser who, in face of the advice obtained from his vete- 
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rinarian, his stock papers, or elsewhere, continues to fatten his hogs 
as of old, should be made to sustain the losses arising from his lack 
of knowledge, scepticism, or indifference, and not the innocent pur- 
chaser, who cannot be familiar with methods of feeding in vogue on 
the farms of the different breeders. Nor should the intelligent hog 
raiser who produces healthy hogs by carrying out minutely the known 
and proved methods of prevention be obliged to bear a portion of the 
burden of the careless or ignorant hog raiser as at present. To-day 
the hog buyer must make his purchases with the absolute knowledge 
that a certain proportion of his purchase will be condemned for tuber- 
culosis, and as the post-mortem examination is the only key to the extent 
of the disease, the careful breeder must suffer equally with the careless 
one. This is not equitable. When the packer buys subject to the 
post-mortem results, the intelligent hog raiser will get more for his 
healthy hogs than now, and the ignorant breeder less for his tubercu- 
lous hogs, as it should be. It would be money well expended if 
butchers and packers who are losing so much from hog tuberculosis 
would employ veterinarians in their vicinity to write popular articles 
giving correct views on how to suppress tuberculosis on the farm, and 
mail them totheir hog shippers and hog raisers in furtherance of this 
plan of eradication. Extermination of hog tuberculosis is practicable, 
relatively easy, and should be attained without delay, before the 
disease has gained too much headway. 

One of the favourable steps in this direction, and one that will 
undoubtedly tend to check the advance of tuberculosis, is the enact 
ment of the following laws by the States of Iowa and Minnesota :— 


Laws of the Thivty-First General Assembly of the State of Iowa (1906). 


Be it enacted by the General Assembly of the State of Iowa: 

Section 1.—That every owner, manager, or operator of a creamery 
shall, before delivering to any person any skimmed milk, cause the 
same to be pasteurised at a temperature of at least one hundred and 
eighty-five (185°) degrees Fahrenheit. 

Section 2.— Whoever violates the provisions of this Act shall, upon 
conviction, be liable to a fine of not less than twenty-five dollars ($25) 
nor more than one hundred dollars ($100). 

General Laws of Minnesota for 1903 to Prohibit and Prevent the Manu- 
facture ov Sale of Unhealthy ov Adulterated Dairy Products. 

Be it enacted by the Legislature of the State of Minnesota : 

Section 10.—That all creameries, before delivering to any patron 
any skimmed or separated milk, shall have pasteurised the same at a 
temperature of at least 180° F. 

Similar laws to the above are at present being considered for 
Wisconsin and Illinois, but have not as yet been enacted. 
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Clinical Hrticles. 


TETANUS IN A DOG. 


BY G. H. WOOLDRIDGE, F.R.C.V.S., PROFESSOR IN THE ROYAL VETERINARY 
COLLEGE, LONDON, 


Tuis case came under my observation in November last, while I 
was associated with the Royal Veterinary College of Ireland. In my 
experience tetanus in the dog is comparatively rare, and that is my 
chief reason for recording it. 

The subject was a wire-haired fox-terrier, which had met with an 
injury in the right temporal region some four or five weeks previously. 
An abscess developed, and was opened by Mr. Wilkinson, M.R.C.V.S., 
who gave a ticket of admission for free treatment at the college, as the 
owner was a poor man. The latter, however, trusted to domestic 
remedies and warm fomentations until a train of symptoms super- 
vened which he could not understand. He had also mislaid his ticket, 
so he obtained another, and eventually the dog was brought in for 
treatment. 





Doc wiTH TETANUS. 


By this time the dog was in a very advanced state of illness, and 
presented a pitiable sight. He was very emaciated, and had marked 
hyperzsthesia. A cicatrix was found in the right temporal region, but 
the wound was completely healed. He was quite unable to stand, the 
legs all collapsing under him when he was lifted into a position to 
stand. The pupils of both eyes were dilated, but the right one more 
so than the left. There was no trismus, and the mouth could be 
opened, although not so easily as normally, and there was difficulty in 
swallowing. The temperature was 101°5° F. The most marked 
tetanic spasms affected the muscles of the back and right side of the 
neck, which were hard and very tense and contracted. The head was 
thus drawn up, and to the right side, a condition of combined epistho- 


3 




















34 The Veterinary $ournadl. 


tonos and pleurothotonos. There was no interference with defecation 
and micturition. 

I told the owner I considered the case hopeless, and prescribed 
potass. brom. and belladonna. I saw the dog the following day, but 
there was no improvement. The owner preferred to take him home to 
nurse him, and was to return the next day if the dog was living. He 
did not return, however, the dog dying during the night. 

It has been suggested to me that possibly these symptoms might 
have been produced by strychnine poisoning, but I am not in agree- 
ment with that view. There were none of the clonic spasms so 
characteristic of strychnine poisoning, and in my experience of the 
latter the cases usually terminate more rapidly, either in death or 
recovery, unless there is continued administration of strychnine, a fact 
which was precluded in the case in question. The history, moreover, 
was of considerable assistance in arriving at a differential diagnosis. 


AN UNCOMMON DISLOCATION. 
BY CAPTAIN J. J. GRIFFITH, A.V.C., COLCHESTER. 


DistocaTion of the hip joint is an unusual occurrence, partly because 
of the depth of the acetabulum, and partly because of the strong liga- 
mentous attachments and the powerful muscles which surround the 
joint. The case in question was a mare, aged g, who, when being led 

















Fic. 1.—Photograph showing the Dislocation and the Ring of Callus, which had 
been thrown out. 


to water, turned sharply on the pavement, and slipped and fell on the 
near side. The animal got up with difficulty, and walked on three 
legs to the sick lines, about 100 yards away. On examination, I could 
not detect a fracture, and the animal was put in slings. I further 











An Uncommon Dislocation. 35 


examined per vectum with negative results. The patient appeared in 
great pain, and kept the affected limb perfectly still, with the toe rest- 
ing on the ground and turned outwards; the heel was raised, and the 
point of the hock almost touched its fellow. Great tenderness was 
manifested on pressure over the region of the near hip joint, which was 
visibly more prominent than the sound one. Such were the symptoms 

















Fic. 2.—The Area where the Head of the Femur rested above the Acetabulum, 
also surrounded with Callus. 


noted at the time of the accident. About three weeks later the animal 
would put weight momentarily on the limb, and the joint was now 
much more prominent, standing out in striking contrast to the opposite 
joint. From this condition, and also from the point of the hock being 

















Fic. 3.—The Flattened Area in the Head of the Femur. 


higher by about 24 in. from the opposite ove, I thought that a complete 
fracture of the neck of the femur had taken place, and that this had 
allowed this bone (the femur) to ascend. The animal was eventually 
destroyed. The fost-mortem examination showed a dislocation of the 
hip joint on to the ilium. A few spicules of bone were lying in the 
ligamentous tissue around the notch in the head of the femur. Below 
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this the articular cartilage was worn away, and the bone presented 
a smooth, flattened area. The flat area was lying on the ilium, where 
it caused eburnation, as evidenced from its shiny, ivory appearance. 

Around the exterior a callous was thrown out, and fibrous adhesions 
kept the bones in apposition. 


REMARKS. 


I think two ways might be adopted in reducing such a dislocation : 
(1) Reduction by forcible traction backwards, with the limb in the ; 
extended position. (2) Reduction by rotation and circumduction, with 
pressure on the great trochanter directed towards the acetabulum. 

The accompanying photographs will help to illustrate the case. 


LAST DYING SPEECH AND CONFESSION OF 
BACILLUS TUBERCULOSIS, Eso. 


(LATE OF BELFAST) 


WitH A Furtt History oF HIS MANY CRIMES AND MuRDERS AND 
HIS MosT EpiryING Enb.!' 


’Twas a weariful bacillus, old and faded, worn and gray, 

Who, drying on the coverslip, spake thin and far away: 

“ Proud mortal, ere my form you steep in carbol fuchsin stain, 
Ere I bathe in acid alcohol again and yet again, 

I would fain recount my story to your sympathetic ear ; 

But wet my lips with saline, for the Bunsen flame’s too near. 

I was once a gay young microbe, and I floated round the town, 
Wrapped up in well-dried mucus, light as the thistle down. 
My race was old and mighty ; Koch made us known to fame, 
For the Tubercle Bacillus is my far renowned name. 

In the heyday of my vigour, when the world and I were young, 
My aims were high—I sought and found the apex of the lung, 
With a chemotactic longing leucocytes came flocking round, 
We dallied fondly till we changed th’ expiratory sound ; 

So Professor Lindsay spotted me, and ordered me to quit— 

I find fresh air unhealthy, I thought it best to flit. 

More cautious now, | sought to rest embraced by giant cells, 
Within a deep cervical gland that near the phrenic dwells. 
Unhappy choice! for Surgeon Kirk removed me all complete, 
With half a foot of jugular and half a pound of meat. 

My bonds with man, so rudely torn, gave all my faiths a shock, 
I doubted—‘ Am I human? p’raps I ought to try the flock ; 

I may be bovine after all ; since man evicts me still 

I'll look for compensation under Mr. Birrell’s Bill.’ 

So I found a country dairy, just back of Grosvenor Street ; 

A friendly stripper took me in and lodged me in her teat. 

Here, amid rustic sights and smells, I ruralised a space, 


‘Inspired by the recent Tuberculosis Exhibition at Belfast, which was admirably 
organised, and illustrated by a series of popular lectures and demonstrations. 











Dying Speech of Bacillus Tuberculosts. 


Then borne upon a stream of milk rejoined the human race. 

Snug in a mesenteric nook I soon addressed my mind, 

By fission’s simple easy arts, to propagate my kind. 

Over the serous surfaces quick spread my hardy brood ; 

Ascitic fluid came in floods—we found it very good. 

But Thomas, prince of opsonists, by fell mischance came nigh ; 

He took the index of our host, and found it very high. 

Treatment on scientific lines we heard him then discuss— 

Tuberculin, one milligramme, soon decimated us ! 

Fleeing the slaughter of my tribe, my powers now rather weak, 

With hearty zest I made a nest upon a damask cheek. 

There, in an apple-jelly speck, I’d hoped to end my life, 

But X-rays pierced me to the quick —I left th’ unequal strife. 

Since then I’ve wandered round Belfast, but find the world grown hard, 

Man’s bowels yearn no more for me, and bovine breasts are barred. 

A band, with demonstrating ways and eloqueace profound, 

‘Gainst me the people’s passions raise, and loud the tocsin sound. 

Chief instigator of the fray, Sir John—‘ No quarter ’—cries ; 

When knights were bold they fought with things—well, nearer their 
own size ! 

A surgeon, too, a vet. as well, physicians add their breath, 

And gents from sanatoria, where we are fed to death, 

And several more who show my crimes, while all the people stare ; 

Though many a fee they’ve got for me—they’ll get no more, I swear! 

For now those oft-respired airs, in which a microbe blooms, 

Are blown to Hades by the breeze denouncing ‘ Stuffy Rooms.’ 

They’ve cleared away the dust, in which I used to lurk and hope ; 

They hear ‘ What other nations do ’—the Dutch are fond of soap. 

I lived with darling children once, in tissues soft as silk ; 

I simply can’t get near them now—they sterilise the milk ! 

Aye, worse than that—excuse the tear of pity in my eye— 

The poor milch cows that harbour us, for that offence must die. 

The very things I most detest I strive in vain to flee, 

All round it’s sunlight, food, fresh air, to kill ‘ the Scourge ’—that’s me. 

Why, many good, hard-drinking souls are sorely put about— 

They’re going to dock the beer, because I like men fond of stout. 

At peril oft before I scoffed, I've managed to outpace 

The dreaded phagocyte’s pursuit, his fatal slow embrace ; 

I’ve laughed to scorn iodoform, and once—’twas rather warm— 

Passed through a disinfector, hid in blankets, without harm! 

But at the fate we’ve met of late imagination swoons— 

Frizzling to death by millions in combustible spittoons ! 

Well, when assailed by these alarms I had begun to quake, 

Professor Symmers welcomed me for old acquaintance sake. 

Said he—‘ Can I believe my eyes, and have we met at last, 

Sole Tubercle Bacillus left alive in all Belfast ? 

Nay, come; I'll gladly take thee in, and gladly give thee place 

Upon this spacious agar slope, last scion of thy race. 

With glucose will I nourish thee, and human serum too, 

And thou shalt grow apace, and I will put thee oft on view— 

The parasite that lived and throve—believe it now who can— 

In pre-Exhibition ages on pre- Exhibition man.’ ”’ 

The murmur ceased, the microbe passed ; the relics are on view— 

A crimson speck, in balsam, on a ground of methyl blue. ANON. 
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ROYAL COLLEGE OF VETERINARY SURGEONS. 
FELLowsHIP DEGREE. 


A MEETING of the Board of Examiners for this Degree was held on 
the 7th ult., at 10, Red Lion Square. Six candidates entered for the 
examination, and the undermentioned gentlemen passed and obtained } 
the Diploma: Captain R. C. Cochrane, Mr. Wm. P. Stableforth, 5 
Mr. Walter Russell, Mr. John Herbert Carr, Mr. George Dunne, / 
Mr. Charles E. Perry. 

The examiners were Messrs. J. Malcolm and W. Hunting and 
Professor J. Macqueen; Mr. W. J. Mulvey being in the chair. 

Frep Buttock, Secretary. 


UNIVERSITY OF LONDON. 
Boarps OF STUDIES FOR 1908. ‘ 

The Boards of Studies have been constituted for 1908 as follows :— 

Veterinary Science. 

(a) Teachers of the University.—Prof. W. B. Bottomley, King’s 
College ; Prof. T. G. Brodie, London School of Medicine for Women, 
Royal Veterinary College, and the University; Prof. T. W. Cave, 
South-Eastern Agricultural College; Prof. M. J. R. Dunstan, South- 
Eastern Agricultural College ; Prof. G. D. Lander, Royal Veterinary 
College ; Prof. Sir John McFadyean, Royal Veterinary College; Dr. 
C. J. Martin, Lister Institute of Preventive Medicine; Mr. E. S. 


Shave, Royal Veterinary College; Prof. H. W. M. Tims, Bedford 
College, Charing Cross Hospital, and Royal Veterinary College. 


(b) Other Persons.—Mr. W. Hunting, Mr. S. Stockman. 

Facutty or Science. GENERAL INTERMEDIATE EXAMINATION IN 
VETERINARY SCIENCE (Part II.) For INTERNAL STUDENTS, 1907. 
Pass List. 

(3181) Andrews, William Horner, Royal Veterinary College. 


Examiners.— Veterinary Physiology: T. G. Brodie, W. D. 
Halliburton. 
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HanpDBooK oF Meat Inspection. By Dr. Robert Ostertag, Berlin. 
Authorised translation by C. V. Wilcox, M.A., Ph.D., with intro- 
duction by J. R. Mohler, A.M., V.M.D., United States Bureau of 
Animal Industry. Third edition. Pp. xxxvi. + 884, with 260 
illustrations and one coloured plate. Royal 8vo. Published by 
Bailliére, Tindall, and Cox, London. Price, 31s. 6d., net. 
Postage, 6d. 


It is only three years (1904) since the first edition of this trans- 
lation was published, and the fact that second and third editions 
have been required in so short a space of time speaks more for the 
reception of the work by English readers than it is possible for us to 
say in the space at our disposal. The name of the author is a suffi- 
cient guarantee for the thoroughness of the work, and as we said on a 
previous occasion, ‘‘ the translator is to be congratulated for having 
placed such a masterpiece at the command of the English-speaking 
veterinary surgeons.” 

The subject is treated in a most comprehensive manner in seventeen 
sections with sub-divisions, and includes both poultry and fish. Section 
i. consists of a general discussion of meat inspection, and Section ii. 
contains the German laws relating to the subject. This section would 
be of great service as a working basis in the event of the much-to-be 
desired legislation on the subject for the British Isles. Section iii. deals 
with ante-morvtem inspection and the art of butchering, while Section iv. 
discusses the general inspection of slaughtered animals. Section v. is 
a very important one indeed, and treats of the normal appearance and 
differentiation of meat and organs of different animals. It includes 
the points of recognition of age and sex, and also the various tests 
for horse flesh. The sixth section discusses, from a sanitary point of 
view, various physiological conditions, such as immaturity, foetal flesh, 
emaciation, and abnormal colour and odour, while Section vii. similarly 
discusses general pathological conditions, including malformations, 
degenerations, inflammations, tumours and animal parasites. Sections 
viii. and ix. deal with diseases of the blood and various organs, and 
Section 10 with the effects of poisoning, intoxications and parturient 
paresis. The eleventh section goes into detail concerning various 
animal parasites which may be met with, paying particular attention 
to those transmissible to man. 

Section xii. is perhaps one of the most important, and deals with 
the various bacterial diseases, including those capable of transmission 
to man and those not communicable to man in any form. Sections 
xiii. and xiv. deal with emergency slaughter and natural death and fost- 
mortem changes in meat, while Section xv. discusses the adulteration of 
sausages and the colouring and inflation of meat. Section xvi. discusses 
the various methods of preservation of meat, while the last section 
deals with the sterilisation of meat and the disposal of condemned 
meat. 

The work is, generally speaking, well up to date, but one is a little 
surprised to find that no reference is made to recent work in swine 
fever or hog cholera, which we are told “is produced by small motile 
bacilli which accumulate in the organs in very characteristic masses 
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like the typhoid bacillus.” We think the translator would have done 
well to include a footnote on the present-day acceptation of the disease 
as being due to an ultra-microscopic organism, as he has done where 
other investigations have not been noted by the author, e.g, Nocard’s 
conclusions concerning white scour in calves. This work is by far the 
best on the subject, and no veterinary inspector nor veterinary surgeon 
or student aspiring to such posts can afford to be without it. 

The illustrations and coloured plate are very good. The letter- 
press is clear and easily read, and the general make-up of the book is 
in Messrs. Bailliére’s usual excellent style. 


ELEMENTARY LECTURES ON VETERINARY SCIENCE FOR AGRICULTURAL 
STUDENTS, FARMERS, AND STOCK-KEEPERS. By Henry Thomp- 
son, M.R.C.V.S. Aspatria Agricultural College. Third edition, 
revised and amended. Pp. xvi. + 404, with 56 plates. Published 
by Messrs. Balliére, Tindall, and Cox, London. 1908. Price, 
1os. 6d. net. Postage, 5d. 


As indicated in the title-page, this book is intended for the use of 
agricultural students and agriculturists generally, and it contains a 
large amount of information, most of which is very good. Of course, 
a work which attempts to cover so large a field as “ veterinary science” 
in so small a volume can only do so in a very elementary fashion. 

It consists of a dozen lectures such as are delivered by the author 
at various centres, under the auspices of different county councils, and 
three appendices. In his preface the author tells us that he considers 
it a duty not only to instruct the people as to the best modes of pre- 
venting disease but also to caution and guard them against the use of 
advertised quack medicines the composition of which they know 
nothing about. The author consequently gives a brief idea of 
anatomy and physiology and then of diseases and theirtreatment. To 
supply information as to “ first aid’ is the author’s aim, but he has 
met with the usual difficulty of not knowing where to stop. We are 
decidedly of opinion that he has overstepped the line in giving a long 
series of prescriptions, especially as their efficacy depends almost 
entirely on the correctness of diagnosis. On the other hand, of course, 
when a veterinary surgeon is called in after the application or adminis- 
tration of known remedies he knows how to proceed. 

The author has made some attempt to bring this edition up to date, 
but he is unable to get away from some of his old convictions which 
should have been shattered by recent investigations. For example, in 
reference to redwater in cattle, he says, ‘‘ I am strongly of opinion that 
the disease is due to want of a normal quantity of saline matters in the 
food, which in turn interferes with and destroys the balance between 
the solids and fluids of the blood ’’; and that is his conclusion in spite 
of his admission of having seen the Piroplasma Bovis. There are some 
very extraordinary statements, as in the case of death in some attacks 
of milk fever “ from breaking up of the lungs or what may be termed 
acute consumption.” The author is equally fanciful in his theory of 
causation of milk fever. Bronchocele is given as synonymous with 
goitre. ‘Congestive inflammation of the lining membrane of the 
large colon” is said to resemble weed or lymphangitis in the fore or 
hind legs, and the author states that ‘‘ giving a horse affected with 
weed a large dose of aloes. . . . causes the disease to shift from 
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the leg to the bowels.’’ Johne’s disease is referred to as John’s disease. 
In his treatment of chorea in the dog (p. 237) the author recommends 
1 to 2 teaspoonfuls of Easton’s or Fellows’ syrup twice aday. We 
are certain he would kill not a few dogs with that dose of Easton’s 
syrup when we bear in mind that the average teaspoon of the present 
day holds two drachms instead of the generally accepted 1 drachm. 
Such doses work out at 1 oz. of Easton’s syrup daily, surely a very 
dangerous quantity. 

The illustrations are fairly good, many of them being photographs, 
others being diagrammatic, but in the explanation of plate xl. the 
sheep ked (Melophagus ovinus) is put down asa ‘‘tick” instead of an 
apterous insect. The printing and binding are very good. 


Translations and Extracts. 


CAESAREAN OPERATION IN THE SOW. 
BY M. G, DE BRUIN, UTRECHT. 


Tue Cesarean operation is performed in the sow when it is impossible 
to reach the foetus with the hands, from either congenital or acquired 
contraction of the pelvis, such as from rickets or the callus that forms 
after a fracture. It should not be attempted if there is necrosis of the 
vagina or if the organ is wounded or abraided. 

The sow is first well rubbed down and cleaned with straw, she is 
then placed on a table on her left side—the operator standing on the 
right—and held in position by four or five assistants. The fore and 
hind limbs are both fixed with cords, and the mouth closed by means 
of a strap. Two thick ropes, wrapped up in cloth, are tied together in 
a knot under the table, one over the shoulders, the other over the loins. 
The skin over the flank is scrubbed with soft soap, shaved and washed 
with an alcoholic antiseptic. A vessel containing some cotton napkins, 
60 cm. square, that have been sterilised by boiling, should be handy. 

General anesthesia is not recommended as it is dangerous, on 
account of old-standing pneumonia or endocarditis from rouget, and on 
this account local anesthesia is preferable. The author recommends 
a 0°3 or O'5 per cent. solution of hydrochlorate of cocaine in 1o grammes 
of distilled water, with five drops of a 1 in 1,000 solution of adrenalin 
into the tissue of the transversalis muscle, which is very richly supplied 
with nerves. The body is then wrapped up, except the head and 
neck, in a cotton cloth. 

An oval piece the size of the operation wound is cut out of the 
cloth, and an incision 15 to 20 cm. long is made, extending from above 
downwards and behind forwards, through the skin and subcutaneous 
layer of fat,a part of which may be excised if necessary. The external 
and internal oblique muscles are divided along their fibres and the fatty 
layer laid bare. This is about 4 cm. thick, and it is incised right up to 
the peritoneum. In the peritoneum a button-hole opening is made, and 
the abdomen opened with scissors. The uterus is extracted through 
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this opening, but first of alla fresh sterilised cloth is put over the body. 
The uterus is opened on the great curvature, for there there are 
fewer vessels, and is wrapped up in another sterile cotton cloth. The 
opening is about 15 cm. long, and it is advisable that it should be 
fairly large, so as not to be torn when the foetuses are extracted. 

The author prefers silk for sutures, six or eight stitches being 
sufficient in the serous coat, eight to ten in the muscular. If there is 
much hemorrhage the organ should be massaged to get it to contract 
and stop the bleeding. It may also be swabbed with sterile tow, and 
returned into the abdomen. 

The operation wound is closed with ten to twelve silk sutures in 
the muscular layer, and the same number through the skin. These 
sutures can be more easily put in if the hind legs are brought a little 
forward. The skin wound is dressed with airol, and then painted 
over with collodion. 

The patient should be kept in a clean place, and for the first few 
days given nothing but liquid food. The author gives a detailed 
description of twenty-seven bad cases, of which eleven were successful ; 
Kasselmann records nineteen successes out of twenty-five. it appears 
to be an operation of great practical value. 


(L’Echo Vétérinaire.) 


THE LOCAL REACTION OF MALLEIN 
AND TUBERCULIN ON THE SKIN AND IN THE EYE. 


BY MM. A. PUTZEYS AND T. STIENNON, 


At a recent meeting of the Berlin Medical Society, Dr. von Pierket 
related some interesting experiences regarding the reaction of tuber- 
culin on the skin of tuberculous patients. Von Pierket operated on 
500 children, scarifying the skin in the same manner as in vaccination, 
but using tuberculin instead of vaccine. Small pink papules formed 
that gradually turned a dark red colour and disappeared in about 
eight days. 

The author obtained 88 per cent. positive reactions in tuberculous 
children against 12 per cent. negative. In adults and children under 
two years of age positive reactions were seen in perfectly healthy 
subjects. 

Wolf, at the same time, related his experiences with 250 cases in 
children: he had no bad results. He also tested animals, but without 
any characteristic reactions. 

Arloing experimented on twenty-eight subjects (animals), thirteen 
of which were tuberculous. With the exception of one guinea-pig, the 
reaction in both the diseased and healthy was identical, consisting of 
slight redness of the part and thickening, and even these lesions were 
neither constant nor regular. He also remarks on the absence of 
cutaneous lesions in animals. 

On the other hand, Vallée noticed this reaction, which he thinks 
has a real diagnostic value, and which he proposes to term the “ cuto 
reaction” of tuberculin, and he noticed it in twenty tuberculous horses 
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and oxen. On each sideof the scarifications the skin became thickened, 
infiltrated and painful, of a greyish-red colour, the thickening varying 
according to the intensity of the reaction. If the scarifications are 
close to each other a large oedematous patch forms that is very painful 
when touched. The swelling reaches its maximum size about the 
forty-eighth hour, and lasts from four to five days. These results, 
which are opposed to those of Arloing, may perhaps be accounted for 
by different methods of operation or different samples of tuberculin, 
but no doubt this will be cleared up by further experiments. 

Calmette suggests that healthy mucous membrane, and in par- 
ticular that of the eye, has no reaction to tuberculin, and he has 
instilled a drop of a 1 per cent. preparation into the eyes of twenty-five 
persons, of whom sixteen were tuberculous. In healthy subjects there 
was no reaction except a temporary redness, but in diseased ones 
there was a marked reaction. After three to five hours there was 
intense congestion, the conjunctiva became cedematous and of a bright 
red colour ; the punctum was swollen, became red, and covered with 
a slight fibrinous exudate. The symptoms attained their maximum 
in about six to ten hours, and gave rise to a slight uneasiness only. 
Calmette attaches great importance to these symptoms from a dia- 
gnostic point of view, and he calls this method of diagnosis the 
“ophthalmo reaction.” 

However, the real diagnostic value of the cuticular and ophthalmic 
action of tuberculin has not yet been fully established, and it would 
be interesting to see if a similar reaction would not be given in 
glandered animals by the use of mallein. Glanders has many points 
of resemblance to tuberculosis, especially as regards the histology of 
the lesions, the mode of evolution and the diagnostic action of 
culture material. It has also been noticed that the subcutaneous 
injection of mallein gives rise to more marked effects than tuberculin 
does, for the latter causes little if any local effect, while the former 
does, causing extensive cedema that is painful on pressure. The local 
characteristics are of the greatest importance in determining the value 
of the mallein test, and the fact should lead to the conclusion that 
glanderous animals would react strongly to the instillation of mallein 
into the eye. 

The occurrence of an outbreak of glanders near Liége gave an 
opportunity to test the matter. The first experiment was made on six 
horses in the same stable which were recognised to have glanders by the 
mallein test that had been made eight days previously and which were 
confirmed subsequently by post-mortem examination. Three had clinical 
symptoms clearly defined, a fourth had farcy, and the remaining two 
showed no clinical symptoms. A drop of mallein was placed into 
each animal’s eye. In four of them two different groups of scarifica- 
tions were made on the neck and perineum, one lot being dressed 
with mallein, the other left alone. 

With the animals that had had the mallein placed into the eye 
there was a reaction in eighteen hours, three of them having a slight 
reddening of the conjunctiva that quickly disappeared ; the other three 
showed no symptoms. In three out of four horses the scarified 
patches to which mallein had been applied showed no reaction, but in 
the fourth they were slightly swollen and painful to the touch. 

There were some doubts as to the value of this experiment, as 
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although the mallein was clear it was two years old and had lost some 
of its specific properties. A fresh experiment with fresh mallein was 
therefore made on a horse that was known to be glandered, and on 
which a post-mortem examination was made. There were no results 
either in the eye or on the skin, so it was considered to be useless to 
continue them in healthy animals. Although mallein caused irritation 
when injected into the subcutaneous cellular tissue it was quite in- 
active in the conjunctiva. It would appear that the ocular and skin 
reactions of mallein are not very clearly defined and are not sufficiently 
accurate to be trusted for the diagnosis of glanders in practice. 


(L’Echo Vétérinaire.) 


ENZOOTIC PERIODIC OPHTHALMIA IN THE HORSE. 
BY RIGAUX, 


Tue author recalls the discovery by Dr. Dor of a micrococcus in 
the exudate in the anterior chamber of the diseased eye, which, when 
inoculated into the aqueous humour of a healthy eye, reproduced the 
disease with all its characteristic symptoms. !ts recurrence is ex- 
plained by the acid reaction of the humour of the eye in which the 
organism increases more rapidly than in an alkaline medium. During 
the first attack the advent of a large number of leucocytes and serum 
into the anterior chamber renders the aqueous humour alkaline, and 
kills most of the micro-organisms. Later on the aqueous humour 
recovers its acidity, and the organisms that remain alive find a 
suitable soil for their growth. Tchowbarowski confirms the theory 
of Dor as to its periodic appearance and successive re-infection. 
The administration of iodide of potash recommended by the latter 
renders the humours alkaline. The enzootic character of the disease 
in damp swampy localities is accounted for by the poverty of the food 
grown in such places in lime salts, and a decrease in the degree of 
alkalinity of the humour. The complete disappearance of the disease 
after careful disinfection, which is sometimes successful according to 
Bigoteau, would appear to point to the organism being contained in 
the soil. 

The author's observations are based on a stud of twenty horses 
that were well cared for and living under good sanitary conditions. 
The owner had been in occupation of the farm for fifty years, and 
had never known of a case till January, 1907, when eight occurred 
one after the other, and a flow of tears with contraction of the pupil 
was seen in many other horses on the farm from time to time. In 
all other respects, however, the horses were perfectly healthy. M. 
Rigaux admits the probability of contagion either direct or indirect 
through grooming kit, &c., and although the disinfection of the 
premises did not entirely put an end to the disease, it had some 
effect in diminishing its virulency. Foals suffered more than adults, 
both eyes were generally attacked at frequent intervals, and as a rule 
ended in blindness. 


(Annales de Médecine Vétérinaire.) 
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RADIAL PARALYSIS. 
BY CINOTTI,. 

Paratysis of the radial nerve is due to a variety of causes, viz., 
injuries, infectious diseases, compression of the nerve from bony 
growths, tumours, abscesses, &c. The greater number of injuries are 
from kicks, and the most vulnerable spots are on the posterior edge of 
the short flexor of the fore arm and where it emerges from the brachial 
plexus. If the nerve is divided at the anterior part of the crest that 
marks out the posterior part of the groove on the humerus, the limb 
becomes paralysed and the animal is unable to lift the limb, the toe 
being dragged along the ground. At this point the nerve is much 
exposed to injury. 

Paralysis is often caused by the horse lying down with the limb 
doubled up under him, supporting the weight of the body where it is 
compressed between the ground and the humerus, giving rise to 
violent muscular spasms. ‘The same may take place when the horse 
is secured for an operation, and the fore limb is fixed over the hind. 
Blows from kicks over the forearm and elbow will also cause it, also 
infectious diseases by the elaboration of toxins, but the pathology of 
such cases is obscure. The most common cause is hemoglobin in the 
horse and distemper in the dog. 

The prognosis is good. The author mentions the case of a filly, 
aged 24, that struck her right shoulder against a wall. She was 
considered to be incurable, and was destroyed. The author had an 
opportunity of making a fost-movtem examination. The subscapular 
connective tissue was infiltrated with yellow serum, the nerve itself 
was healthy, but in its course between the short flexor of the fore- 
arm and the adductor the surrounding tissues were white and bleached. 
On microscopic examination it was seen that there was an increase 
in the inter-fascicular connective tissue separating the nerve fibres, 
that the myelin was full of vacuoles, and the muscles of the neurilemma 
were in process of proliferation. The arteries were inflamed. The 
main trunk of the nerve was healthy, but in the terminal branches the 
nerve tissue was decolourised, and the axis cylinders degenerated. 


(Il nuovo Evcolani.) 


PARALYSIS OF THE MEDIAN NERVE IN THE HORSE. 
BY DR. VOGT. 


Tue animal had a severe fall, and had on rising a painful 
inflammatory tumour over the transverse apophysis of the cervical 
vertebrz, and a rupture of the scalenius muscle. During the earlier 
stages the patient was unable to lie down, but a little after he did so, 
but on account of the pain was very unwilling to get up, only doing 
so by violent efforts; so much so that in a short time he was very 
lame on the off fore. The lameness was most accentuated when the 
weight was put on the limb and when it was raised up off the ground, 
the lower joints being flexed and the plantar surface with difficulty put 
to the ground. The shoulder and elbow joints were kept wide open. 








46 Lhe Veterinary $ournad. 


For a hand’s breadth above and below the knee the skin was cold, 
and the articulation and tendons and ligaments in the vicinity were 
painless, but, on the contrary, pressure over the course of the median 
nerve caused great pain. Inflammatory paralysis of the median 
nerve was diagnosed and prescribed for. In five days there was an 
improvement, and the patient was going sound in a fortnight. 


(Deutsche tievarztliche Wochenschrift.) 


TWO CASES OF FEBRILE HA:MOGLOBINURIA. 
BY FREYER. 


Tue author was called in to attend a horse that had stiffness of 
the hind quarters and congestion of the conjunctiva. The temperature 
was 40°8° C., and there were no positive symptoms on auscultation or 
percussion. The next day the animal showed all the usual symptoms 
of hemoglobinuria ; swelling and tumefaction of the muscles, semi- 
paralysis, emission of dark coloured urine, temperature 38-2° C. 

He saw a similar case in the Lyons Veterinary School in which 
the temperature rose to 40°2° C. before the first symptoms were 
manifest. M. Freyer asks the question as to whether the form of 
hzemoglobinuria described as apyretic may not in reality be a “ febrile 
disease in which the temperature becomes normal with hemolysis, 
and the destruction of the red blood corpuscles.” The administration 
of acetanilide and phenacetin prevents febrile symptoms. It would 
be interesting to observe whether the infective agent exists in the blood 


before their appearance. 
(Journal de Médecine Vétévinaive et de Zootechnie.) 


VESICULAR ECZEMA ON THE NOSE AND LIPS OF 
HORSES CAUSED BY THE BLAPS MORTISAGA 
(WOOD-LOUSE).! 


BY M. NYS, DIEST, BELGUIM. 


Five cases occurred at short intervals among a stud of horses 
under the author’s charge. In the first there was a hot, painful 
swelling of the lips and nostrils, with redness of the membrane of the 
mouth, especially on the lower part of the tongue and frenum. 
There was no general disturbance beyond frothy salivation and 
disinclination to eat, especially hay, but he drank freely. In two or 
three days vesicles formed on the smaller parts and under-surface o 
the tongue, that burst and sloughed off in flakes leaving the dermis 
exposed. The animal was treated with an astringent gargle and 
electuary, and was cured in ten days. 

The case was attributed to the mash which it was the custom to 
give on Saturday nights being too hot, but a few days afterwards the 


' Paper read before the Antwerp Veterinary Medical Society. 
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horses that stood each side of the first were similarly attacked, which 
altogether upset this theory. Quite by action the author stumbled 
across a description of a similar disease in the volume on the surgical 
pathology of the skin and vessels in M. Cadiot’s Encylopedia under 
the title of ‘‘ vesicular erythema of the lips and nose, caused by an 
insect of the coleoptera order, the B. mortisaga or wood-louse. The 
insect is about 20 mm. long, and about the size of a cockchafer, is of 
a dead black colour, the elytra being prolonged backwards in an angle 
forming a post-abdominal point. It is of nocturnal habits, hiding itself 
in the daytime in fissures in the wall and damp, dark corners. It is 
very fond of flour and starch, but can fast for a long time. M. Nys 
has preserved specimens for two months without food of any 
description. The anal glands emit a very irritating acrid fluid. The 
larve are very like meal maggots, and live and grow in rotten 
beams and rafters in which they hollow out galleries. 

The author searched for the wood-louse, and found a quantity in 
the wood-work in front of the mangers. The cause of the disease 
became clear, as the insects came out at night to eat the remains of 
the food in the mangers, and thus contaminated them. 


(L’Echo Vétérinaire.) 


NOTES ON EXPERIMENTAL TRYPANOSOMIASIS. 
BY SOURBREK. 


Tue author has made a study of the microscopic pathology of try- 
panosomiasis. His experiments have been altogether with the Trypan- 
osoma brucei, and he gives the following as his experiences :— 

The T. brucei kills white rats, guinea-pigs, rabbits, and dogs. White 
rats and dogs die very quickly, sometimes in a few hours; guinea-pigs 
and rabbits live longer, sometimes lasting several months. In the 
white rat, the parasites can be detected on the third or fourth day, 
when they increase rapidly, till their number equals the red blood cor- 
puscles, when the animal dies. In the rabbit and guinea-pig their in- 
crease is irregular. In some cases it is impossible to detect a single 
parasite in the blood for weeks, although all the time it may be 
virulent. In other cases the parasite can be detected, at times in large 
numbers, at others it is absent. 

The direct cause of death is not exactly determined, but in the rat 
it would appear to be from irritation of the brain, probably from 
obstruction of the circulation. In the blood the parasites do not 
appear to undergo any alteration beyond longitudinal division, but after 
the animal's death they undergo a change, consisting of the formation 
of rounded corpuscles, which morphologically resemble those of Leish- 
man. These corpuscles are never seen in healthy blood, and their 
presence gives rise to certain microscopic changes. These are chiefly 
in the cells of the gland lymph tissue, in those of the spleen pulp, the 
medullary cells of the bone, in the liver, and endothelial lining, the 
capillaries, and the epithelium lining the pulmonary alveoli. In the 
glands, spleen and marrow the cells, as a rule, are free, with large 
nuclei ; they increase in size, take on an amceboid character, and often 
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the nucleus degenerates. The increase in the size of the cells is pre- 
ceded by a great rise in the temperature, and this gives rise to enlarge- 
ment of the spleen and glands and reddening of the marrow. 

Sometimes one or more trypanosomes are found in the large cells, 
but this is not very often the case, usually only the space where they 
have been is seen, #.¢., the place where they have died. The rounded 
form of the parasite that is sometimes seen cannot be considered natural, 
as it is easy to demonstrate the large cells surrounding them, so that 
they take on a globular form, which is due to phagocytosis. This takes 
place as in other diseases, viz., charbon, typhus, plague, &c., and the 
author claims to have established a parallel between the duration of 
reaction in the infected animal and that of phagocytosis. 

The fact that normal human blood serum is toxic for the T. brucei 
gives colour to the theory that animals that only die after a lapse of 
some time, and after repeated attacks, have not all the same phagocytic 


powers. 
(Zeitschrift fiir Hygiene.) 
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